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HE maternal mortality rate in Manitoba has closely approximated the 
rate for the whole of Canada during the past ten years, being slightly 
lower in six and slightly higher in four of these years. The highest rate 

was 6.8 per 1,000 live births in 1929, the lowest 4.4 in 1921 and 4.8 in 1932. 
The rates as calculated from the data of this investigation and as published by 
the Dominion Bureau of Statistics are presented in Table I. 


TABLE I 


MATERNAL MORTALITY—MANITOBA, 1928-1932 





| 
Rate per Vit. Stat. 

Births | 1,000 births Canada 
14,504 4.6 | 
14,236 
14,411 
14,376 
14,124 
71,651 | 
*Survey figure. 


With the desire of learning the details of each maternal death, a letter of 
enquiry containing a suitable questionnaire was sent by the Provincial Depart- 
ment of Health to each physician, following the registration of a maternal death. 
The questions asked fall into two groups: (1) the obstetrical history and (2) 
possible means of prevention. 


*Presented at the eens Second Annual Meeting of the Canadian Public Health Association 
Saint John, N..B, June, 1 


Statistical study of the oe id data collected by the Department of Health and Public Welfare, 
Manitoba, was made in the Department of Epidemiology and Biometrics, School of Hygiene. 
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MATERNAL MORTALITY ENQUIRY 


TR ae eck, pclae mare awe Rom Ric Dan aaa Date of death 
RENE. 8 ai. sw ve daiwa owe a Place of death 


1. Married?—yes—no 


2. Did the deceased receive pre-natal care?—yes—no: If so, was care given by physician? 
—yes—no: By nurse?—yes—no: At clinic?—yes—no: In what month of preg- 


nancy was patient first seen? ................ month. 
. Was this a living birth?—yes—no: Sex ............ We ee cc kanes Female. 
. Birth at full term?—yes—no: If not, give age of baby or foetus? ............ month. 


3 
4 
5. Did death occur before the onset of labour? —yes—no. 
6 
7 


. Total duration of labour?........... hours: Duration of first stage?............ hours 

Duration of second stage?........... hours: Duration of third stage?........... hours 

8. Did patient die in labour?—yes—no : If not, how long after end of labour did patient 
BOs sunkes cake DN ined cea months. 

9. Were instruments used?—yes—no: If 80, why?.............. 2... cece cece ween eee 


10. Was pituitrin used?—yes—no: If so, why? 


11. Was there a temperature of 100° or over, twice, or oftener, between second and tenth days? 
—yes—no. 


12. Did the labour occur in hospital?—yes—no. 


13. By what means might death have been prevented, considering: 
(a) Patient’s age, previous health, diet, habits, financial condition? 
(b) Patient’s work in the home, or outside (industry, farm, etc.) and the amount of 
sleep and rest she had? 


(c) Patient’s prenatal care, medical, nursing and domestic? 


(d) Patient’s medical history, including any infection (teeth, tonsils, etc.) and previous 
pregnancies, if any? 

(e) History of this pregnancy and labour, especially re digital vaginal examination 
during labour, or the manual removal of the placenta by anyone who is not a legally 


qualified physician; also the use, or non-use, of any operative procedure, including 
curettement? 


Note—Where possible, please answer by striking out one word. If the answer is ‘‘yes’’, 
strike out “‘no”’. 


Prenatal care is understood to include as a minimum the regular and frequent examination 
of the urine from the fifth month of the pregnancy or earlier, also estimation of the blood 
pressure from the fifth month or earlier and estimation of pelvic measurements not later than 
the eighth month, as well as general care and advice. For less than the above minimum, 


please answer “‘no’’ to question 2. 

An enquiry by a provincial department of health with physicians is of 
necessity conducted by correspondence. During the five years’ investigation 
the questionnaire was practically unchanged in form. It was not successful in 
eliciting a considered opinion from physicians as to possible means of preven- 
tion. Few physicians answered the questions relating to economic and social 
conditions. In general, reference was made only to the necessity of proper 
medical and nursing care. The splendid co-operation of the physicians of the 
province is manifested by the fact that replies were received regarding more 
than 90 per cent of all maternal deaths recorded. 

The Dominion Bureau of Statistics recorded 383 deaths from puerperal 
causes during the five-year period 1928-32. Reports were received concerning 
349 of these deaths. Forty-eight deaths were investigated in which pregnancy 
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was associated but other causes were considered as the primary cause of death. 


Using all available sources of information, 364 puerperal deaths were classified 
in this study. 


The coding of these deaths was in accordance with the 1929 revision of 
the International List in which a number of changes were made respecting 
puerperal causes. It is important to recall these changes in comparing statistical 
data compiled prior to the revision. Briefly, these are as follows: 


(a) Introduction of two new rubrics, ‘abortion with septic conditions” (zg0) and ‘‘abor- 
tion without septic conditions being mentioned” (141). 

Formerly these were classified in part under puerperal septicaemia and in part under 
accidents of pregnancy. To obtain figures for deaths from puerperal sepsis comparable with 
those for years preceding the revision, deaths attributed to septic abortion (zg0) must be 
added to those now classified as puerperal septicaemia. 

(6) Introduction of a new rubric (142), ectopic pregnancy, formerly placed under accidents 

of pregnancy. 

(c) Subdivision of (144), puerperal haemorrhage, with specific mention of placenta 

praevia (144A). 

(d) “Uncontrollable vomiting’ removed from “other accidents of labour’ to a new 
rubric (147) entitled ‘other toxaemias of pregnancy”. 


A summary of the deaths by cause and year is given in Table II. The 
proportion which each cause is of the total is of interest. 















































TABLE II 
MATERNAL DEATHS BY CAUSE, MANITOBA, 1928-1932 
| 

Cause (International List) 1928 | 1929 | 1930 | 1931 | 1932 | Total | Percent 
140 A & B—Septic abortion. ....... 4 12 12 11 13 52 14.3 
141 A & B—Abortion without sepsis 

RPM td Gccteccasecentuaves 0 5 3 2 0 10 2.8 
IIs 255 Gis ices ces ientvewn (2) (6) (9) (5) (4) | (26) (7.1) 
142—Ectopic gestation.............. + 1 2 5 2 14 3.8 
144 A & B—Puerperal haemorrhage. . 8 8 2 6 9 33 9.1 
145 A & B—Puerperal septicaemia...| 13 26 16 20 17 92 25.3 
146—Puerperal albuminuria and 

III gor ns cs cela sk teas 17 22 21 16 8 84 23.1 
147—Pernicious vomiting........... 10 4 2 2 0 18 4.9 
148 A, B & C—Phlegmasia alba dolens 

embolism, sudden death......... 8 7 8 + 7 34 9.3 
149 A, B, C, D & E—Caesarean sec- 

Sak ccktn Sort vccwcbes 2 8 5 1 9 25 6.9 
150—Other puerperal conditions. ..... 0 0 0 0 2 2 0.5 

WOM oiice gi Gen Poses OKess 66 93 71 67 67 | 364 | 100.0 








Puerperal septicaemia including septic abortion accounted for approxi- 
mately 40 per cent of the deaths. Abortions constituted 17 per cent, of which 


approximately one-half were classified as self-induced. Toxaemias were res- 
ponsible for 28 per cent. Puerperal haemorrhage contributed approximately 9 
per cent. These four causes accounted for four-fifths of all the maternal 
deaths. It is to be noted from Table II that a rather marked decrease occurred 
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in the number of deaths from toxaemia in 1932. These facts are presented in 
Figure I. 


py ‘AP yy Ky 
TOXAEMIAS 28.0 


PUERPERAL 
sepsis 79*5 
ABORTIONS (ALL) 17.1 


PHLEGMASIA 
ALBA DOLENS 
& EMBOLISM 


PUERPERAL 
BAEMMORHAGE 


OTHERS (INCLUDING 
ACCIDENTS OF 31.2 





Specific Rate per 1000 Living Births 








0 
PREGNANCY lst 2nd 3rd 4th 5th 6th(7&over) 
Order o egnan 
FIGURE I. FIGURE II. 
Deaths from specified causes per cent of all Maternal deaths in relation 
puerperal causes. to order of pregnancy. 


AGE AS A FACTOR 


It is generally agreed that age is of considerable importance as a factor in 
maternal mortality. The distribution of puerperal deaths according to age in 
this study was as follows: under 20 years, 9 per cent ; 20-24 years, 17 per cent; 
25-29 years, 20 per cent; 30-34 years, 19 per cent; 35-39 years, 17 per cent; 
40 years and over, 12 per cent; age not stated, 6 per cent. In Table III the 
percentage distribution of puerperal causes by age groups is presented. From 
this table it is apparent that 36 per cent of the deaths in the age group 15-19 
were due to puerperal sepsis excluding septic abortion and 30 per cent due to 





TABLE III 
DEATHS FROM SPECIFIED CAUSES PER 100 DEATHS FROM ALL PUERPERAL CAUSES, 
BY AGE 
Under Not 

Cause 15 15-19 20-24 25-29 30-34 35-39 40. stated Total 
SOP ETD . 055655445. 18 10 15 17 14 14 9 14 
DOP vce cetacean 0 2 4 1 5 2 4 3 
BOP stati oes ers oss 0 5 3 6 5 2 4 4 
BOR UEG Dives ccesnss 6 5 8 11 3 26 4 q 
CREE 5s coke ened 100 36 28 18 20 24 21 50 25 
oe Set Creer ee 30 26 26 17 27 17 14 23 
ea eke Sah 3 7 7 6 5 2 0 5 
COC Oy Gates neo’ 3 5 6 13 10 10 14 9 
140 AS B..C; DE. ; . 3 12 11 9 8 5 0 7 
COTE BP ws wc annsa X 0 1 1 0 0 0 0 1 

IE sc .bn ectiars 100 100 100 100 100 100 100 100 100 


eclamptic toxaemia. Together these causes account for two-thirds of all puer- 
peral deaths in this group. 

In the age group 40 years and over, more than one-quarter of all puerperal 
deaths were due to haemorrhage. This is striking, since haemorrhage accounts 
for less than one-tenth of the whole group of puerperal deaths. 


To enable a further comparison of age groups, age specific rates are 
presented in Table IV. 
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TABLE IV 
ESTIMATED AGE SPECIFIC RATES BASED ON 1928-30 FIGURES 
Live Births Est’d Live Births Rate per 1,000 
Age 1928-1930 1928-1932 aeapoeene Deaths Live Births 
No. % 

eter 36.... 04... 15 21 1 
RM Sais at 2,874 4,772 33 9 6.9 
es cle nee) 11,221 18,629 61 17 3.3 
26-290....... Fee 11,433 18,980 72 20 3.8 
ee 8,673 14,395 70 19 4.9 
MN 4 i 50sa cae 6,264 10,396 63 17 6.1 
ae 2,390 3,969 35 10 8.8 
Me 6 oe 249 416 6 2 14.4 
Be a hie at nat 6 10 1 
Not stated. . ws esce 26 43 22 6 

:.. — 43,151 71,651 364 100 5.1 





In general the safest age period for maternity is from 20-29 years. The 
rate in the 35-39 group is almost double (6.1) and the rate in young mothers 
of 15 to 19 years is over twice that in the group 20-24 years. 

The importance of puerperal causes as a cause of death in women of child- 
bearing years is evidenced by the fact that in the age group of 15-19, 10 per 
cent of the deaths were due to puerperal causes ; in the age group 20-24, 14 per 
cent ; 25-29, 19 per cent; 30-34, 17 per cent; 35-39, 13 per cent; 40-44, 7 per 
cent; and 44-49, 1.3 per cent; or, in the whole age group of 15 to 49, 11 per 
cent of the deaths. In women aged 20 to 39 years, contributing 87 per cent 
of all live births, almost one death in six is of puerperal origin, being exceeded 
as a cause of death only by tuberculosis. 


RACE AND HEREDITY 


Racial admixture is considered an important factor in the problem of 
maternal mortality. Fruitful comparisons of maternal deaths in one country 
with those of another are largely vitiated by the fact that the figures are not 
derived in a comparable manner and therefore should not be compared. It is 
well known that the rates for Scandinavian countries are low, a 5-year average 
for Norway, Denmark and Finland being 2.8. A 10-year average for Manitcba 
(1921-30) is 5.5 and for Canada, 5.6. Is the fact that the racial stocks of 
countries such as Sweden, Norway and Holland are relatively purer than 
in Canada responsible for the difference? From studies made in a number of 
countries, it is considered that labour tends to become more difficult where 
there is racial intermarriage. The peoples of Canada are the product of racial 
intermarriage and the development of dystocia may be in part related to this. 
There are other factors, such as the practice of more conservative obstetrics 
in certain European countries and the more complete organization of maternity 
health services, which must be kept in mind in considering the low rates of these 
countries. 

In the investigation, figures were available for births by racial origin of 
mothers for the years 1928-30 and for the racial origin of the whole population 
of Manitoba for 1931 (census figures). Percentage distribution of births by 
race for 1928-30 was applied to the total births for the 5-year period (71,651) 
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and the estimated live births by race obtained. It was thus possible to deter- 
mine roughly the “race-specific maternal death rates” for the 5-year period 
under consideration. 

In Table V maternal deaths by racial origin with estimated race-specific 
rates are presented. The high rate among Indians is noteworthy and perhaps 
to be expected as an attribute of ignorance and lack of reasonable care. It is 











TABLE V 
MATERNAL DEATHS BY RACIAL ORIGIN WITH ESTIMATED RACE SPECIFIC RATES 
| §Births by 
itttPer cent} Racial | Per cent Deaths Per cent | Death rate 
Race Total Origin of | of Total | 1928-1932| Total per 1,000 
ee Mother Live births 
~~ sea : a aa oe os 
Pere ore. 3.6 | 1,791 2.4 4 Lae 2.2 
Scandinavian*....... | 4.5 3,368 | 4.7 | Il 3.0 3.3 
Te 0.9 860 | Bee <] 3 0.8 3.5 
German............ 5.4 6,592 | 9.2 26 a3 3.9 
Ukrainianf......... | 10.5 8,813 | 12.2 36 9.9 4.1 
PID Ss Sate Sasawes 6.7 6,735 | 9.4 28 nue 4.2 
English, Welsh...... | 25.4 15,979 2.2. | 73 20.0 4.6 
ee 1.6 2,723 3.7 13 3.6 4.8 
eee 5.8 3,726 $3. =} 19 §.2 6.1 
RS iclsgic a ain aks | 11.0 6,162 8.5 33 9.1 5.4 
ONO. oc. ccscs.s] | TS 9,243 12.8 59 16.2 6.4 
PRRRMBR 6 52.0 sos 3s ois] 1.3 1,161 a. 10 2.8 8.6 
NE «ara cca sSaciina at 2.2 | 2,078 2.9 | 14 3.8 6.7 
Other Races........ san as ieee 4 a rhea 
Not stated..........| iets ietae | ae | 31 8.5 a 
Att RACKS. ..:..... | 100.0 | 71,651 100.0 364 100.0 5.1 














ttt1931 Census figures. 

*Scandinavian includes Danish, Finnish, Icelander, Norwegian and Swedish. 

tUkrainian includes Ukrainian, Ruthenian and Galician. 

{Indian includes Half-breeds. 

§Estimated from per cent distribution in 1928-1930 inclusive. 

The distribution of the 31 deaths in which the racial origin was not stated, was judged 
from the names of the decedants to be: Anglo-Saxon 18 (English 11, Scotch 5, and Irish 2), 
Polish 1, German 2, Scandinavian 2, French 3, Dutch 1, and Ukrainian and others 4. This 
proportion is in general similar to that obtaining in table V, and the race specific rates recorded 
may therefore be considered reasonably accurate. 


possible that incomplete registration of Indian births may account for the high 
rate to some extent. Among the physicians’ replies, however, was the state- 
ment, “Not attended by me but, as is invariably the case with Indians of ..... 
Reserve, by an Indian woman without antiseptics or proper appliances of 
any kind.” 

The rates for Scotch, Irish and English are next in order. The high rate 
among Scotch women, 6.4, compares with the average rate for Scotland for 
1927 and 1928 of 6.7. For the same years the rate in Northern Ireland was 
4.7 and in England and Wales 4.3. Low rates in the Dutch and Scandinavian 
groups are in accord with European figures. One could ascribe these varia- 
tions to race alone only if each group were living under similar conditions and 
had comparable care in pregnancy. It would be necessary also for the birth 
rate, age distribution, relative proportion of primiparae, care and environment 
in each group to be the same. It would seem, however, that the rates vary too 
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much to be accounted for on the basis of subsidiary factors alone. The findings 
appear to support the conclusion that race, per se, is a factor of some 
importance. 


NUMBER OF PREGNANCIES 


The general influence of this factor has been repeatedly demonstrated. 
The risk in primiparae is accepted as considerably greater than in multiparae, 
though confinements over six may be equally as dangerous as the first. Table 
VI gives the distribution of maternal deaths for the 5-year period by cause, 
according to the number of children. “Number of pregnancies” would have 
elicited the desired information more satisfactorily than “number of children”, 
as used in the questionnaire. 


TABLE VI 
MATERNAL DEATHS BY NUMBER OF “CHILDREN’’ AND CAUSE 
Number of Children 



































Code Number - ———- —| Total 
Not 
a 2 - | 4 | 5 6 7+ | stated 
Oe eee 8 1 7 6 o> FoF + + 12 52 
BOE Mig Wie sxe ds 2 0 1 0 0 2 1 2 2 10 
SOS ot chbexatacea 4 3 1 2 ; | ‘eye a 14 
B46 Ay Be civees 5 es) 4 ah ee ee 3 12 2 33 
Rg sisi 28 6 | 41] 10 9 2/1 31| 10 | 20 92 
Bs Phi emeetes 38 10 2 5 - ) vet 7 § | 12 84 
| SR pee 7 3 | 3 1 3 /| O 0 Ge}; 3 18 
S00 ie Es Gin: cs 12; 4] 2 2 e-r 2 1 3 4 34 
go A;8,C, DE. 7 | 8 1 3 4} 1 0 hg 25 
A ee Se ah ie. Se 0 i: @ 0 0 0 | 2 
| — | " ane Epameainny — 
Teeiix 113 | 35 | 22 | 31 | 20 | 19 | 19 | 41 | 55 | 364 
} Reset . — ee ee ee 
Per cent in each | 
group....... 31.0 9.6 6.0; 8.5; 8.0}; 5.2 5.2 | 11.3 | 15.1 |100.0% 
- 








From the table it is noted that as many deaths occurred in primiparae as 
in women with one to four children inclusive, and that 11.3 per cent of the 
deaths occurred in women who already had seven or more children. Excluding 
those in which age was not stated, 37 per cent of the deaths occurred in primi- 
parae and 63 per cent in multiparae. The data were studied classifying the 
deaths as far as possible according to the number of pregnancies, and it was 
shown that 53 per cent of all deaths from toxaemia occurred in primiparae and 
that 64 per cent of all deaths from haemorrhage occurred in women in their 
fifth or later pregnancy (excluding, in each instance, deaths in which 
information was lacking). 

In Table VII specific rates according to the number of pregnancies are 
given. The deaths in which this information was not supplied were redistributed 
by the arithmetic method. The finding that the rate per 1,000 births for 
primiparae was 7.2, as compared with 2.8 and 2.6 in the second and third 
pregnancy, and with 6.2 in pregnancies over six, is in accord with other studies. 
These findings are illustrated in Figure II, page 106. 
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TABLE VII 


SPECIFIC MATERNAL DEATH RATES BY ORDER OF PREGNANCY 





| | Deaths with those not 

















“Order of | Deaths | Rate stated redistributed Rate 
Pregnancy” = |—————_ —————_ per ——__—_——_— per 
Number Percent | 1,000 | Number | Percent 1,000* 

1 113 31.0 6.1 | 133 | 36.6 7.2 

1 35 9.9 2.4 | 41 | 11.3 2.8 

3 Tse 2.2 | 26 7.4 2.6 

4 31 | 8.5 4.2 | 37 10.0 5.0 

5 29 8.0 5.0 34 9.4 5.9 

6 19 5.2 4.4 | 22 6.1 5.1 

7 19 5.2 22 6.1 \ 
8+ 41 11°3 54 06) 48 13.3 |f %? 
Not stated ... 55 15.1 

Total....| 364 100.0 | 5.1 | 364 | 100.0 | 5.1 








*(Rates are specific ones for group based on 1930 figures, giving the distribution of legi- 
timate births by “‘order of birth’’.) 


RELATION OF MATERNAL DEATHS TO OUTCOME OF PREGNANCY 

The maternal deaths were analyzed according to whether the pregnancy 
in each case was associated with a living birth, a stillbirth (born dead after 28 
weeks of pregnancy) or no birth, which included deaths before the onset of 
labour and cases in which the foetus was under the age of viability. The data 
are presented in Table VIII. 


TABLE VIII 


MATERNAL DEATHS BY CAUSE SHOWING LIVING BIRTHS AND STILLBIRTHS 





149 and Per 

140 4% 142 144 +%&45 4146 147 148 150 Total cent 

Living birth..... 0 0 0 14 66 33 1 26 14 154 42.3 
Seslierth « ..5.:. <<. 0 0 0 17 13 28 0 5 11 74 20.3 
NG birth... ..:.. SB 10 14 2 2 19 17 1 2 119 32.7 
Not stated....... 0 0 0 0 11 4 0 2 0 17 4.7 





Teles. ..s.:. 52 10 14 38 «92 8 18 34 «27 «364 «100.0 


LIVING BIRTHS 44.47 154 deaths 


NO BIRTHS 4 SD 119 deaths 


STILLBIRTHS 32 74 deaths 





FIGURE III. 


Maternal deaths in relation to outcome of pregnancy (omitting those not specified). 
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Of the 364 deaths during the period, only 42.3 per cent were associated 
with a live birth and in only 50.3 per cent did pregnancy reach full term, 
whether or not the child was stillborn. One-third of the maternal deaths were 
not associated with a birth and one-fifth of them were associated with a still- 
birth. Figure III illustrates these facts clearly. These results are similar to 
those of a study made for Canada, 1927-28, by Macphail.* 


Rate per 10,000 
ht 


JULY AUG. SEPT. OCT. NOV. DEC. 
FIGURE IV. 


Seasonal variation in maternal mortality from toxaemia and puerperal sepsis. 


It is important to remember that one-third of all maternal deaths (in 
Manitoba and in Canada) are not associated with a birth, as too often the 
mortality attendant upon labour is alone stressed and a consideration of the 
problems presented by “abortions” entirely neglected. As is well known, the 
death rate among mothers giving stillbirths is much higher than among mothers 
giving live births. In this study 20 per cent of all deaths were associated with 
a stillbirth. Expressed as the rate per 1,000 stillbirths and live births, respec- 
tively, the rate for puerperal deaths associated with stillbirths for the 5-year 
period is 32, in contrast with the rate for maternal deaths associated with a 
live birth of 2.2; or, in other words, a woman giving a stillbirth is fifteen times 
more likely to die than a woman giving a live birth. 


SEASONAL VARIATION IN MATERNAL MortTALITY 


Specific mortality rates by months have been calculated (based on the 
monthly distribution of 1928-1930) and are presented in Table IX. In general 
the maternal death rate is higher in the first and fourth quarters than at other 
times. In Figure IV mortality rates for puerperal sepsis and toxaemia are 
presented graphically. No definite trend is noted in regard to toxaemia, but in 
puerperal sepsis the variation is quite definite, with the highest incidence in the 
fall and the winter. This finding is in agreement with other investigators. 


*MacPhail, E. S., Am. J. Pub. Health, 23; 459, 1932. 
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TABLE IX 


SPECIFIC MORTALITY RATE BY MONTHS FOR THE PERIOD 
Manitoba, 1928-1932 








Specific Rate 
Month Births* Per cent Deaths per 

1928-1932 1,000 Births 
SOMES Kase: is ds sc chp puweuseenc ee 6,133 8.56 38 6.2 
ENRON cools. acto e meat eetiat oh 5,596 7.81 28 5.0 
I 25 oars hee sates die. SR ce 6,320 8.82 28 4.4 
ONIN ls ci hes ees eral oad d oe RO ar 6,241 8.71 34 5.4 
MMM bocce d sod ohs ietehas aedea hee 6,083 8.49 19 3.1 
DONE OSs oh nsdn ines Uo deme ees 5,818 8.12 30 5.2 
DUA OR cote eae Se was parcanenns 6,033 8.42 29 4.8 
MME Got ile at wildy catheter hewe ar 6,291 8.78 32 §.1 
IE 5 5 RG Sas bss ce tn Sete ee 6,012 8.39 22 3.7 
NINN 5S eso teee aaa) iene ata ete 5,897 8.23 32 5.4 
WII 835.68 cage wer dab enhaweme 5,539 7.73 30 5.4 
OI es cd cbc iB cpu wiain we a pce Skin ia 5,675 7.92 26 4.6 
RE RO ie oid ne RANG & Sete awe baka ate Zi od Bos 16 od 
MRE Sone ck, ete oe ... ¢1,651 100.00 364 5.1 





*Expected (calculated from per cent distribution by months in 1928-1930). 


PLACE OF RESIDENCE 





Comparison of urban and rural death rates has been made frequently and 
conclusions of a rather unfavourable nature drawn for urban centres. For 
instance, in a review of maternal mortality in Canada for 1925 the urban rate 
is given as 6.6 and the rural as 4.7. 

For this study the urban population included Winnipeg, St. Boniface, 
Brandon and Portage La Prairie, and towns with a population of 1,000 and 
over. The urban population, so constituted, was 41.1 per cent of the total 
and contributed 40.2 per cent of the maternal deaths, excluding those “not 
stated”, and 48.3 per cent of all births. These data relate to the published 
reports for the years 1928-30. The number of births for the 5-year period was 
estimated at 34,607. As a number of births in Winnipeg related to suburban 
residency, suburban deaths were also included in the urban total. Table X 
shows a comparison of rural and urban rates on this basis. 


TABLE X 


MATERNAL MortTALity RATES—“URBAN” AND “RURAL” 
Manitoba, 1928-1932 










Mort. rate 
Live births Per cent Estimated Deaths Not per 1,000 
1928-1930 Distrib. 1928-1932 stated _live births 
EMRE ss ols dow es 20,806 48.3 34,607 146 = 4.2 
UM oso woe ncn .. wees 51.7 37,044 204 i 5.5 





Totals.......... 48,151 100.0 71,651 350 14 5.1 















What proportion of this favourable urban figure is due to the inclusion of 
non-resident births is difficult to say, but the difference seems too large to be 
accounted for solely by this factor. 

Comparison was also made between the maternal mortality rates of cities 
and of towns of 1,000-5,000 population. During the five years the four cities 
of Manitoba contributed 42 per cent of all live births, although constituting 
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only 37.3 per cent of the total population and providing only 28 per cent of 
all maternal deaths. An attempt was made to correct the rate for non-resident 
births, applying the correction used for Winnipeg to the other cities. The 
results are presented in Table XI. 


TABLE XI 
MATERNAL MorTALITY IN CITIES AND TOWNS 


Per cent Corrected Rate per 
Live births distri- Estimated for non- Deaths 1,000 
1928-1930 bution 1928-1932 residents Live births 
Towns of 1,000-5,000 
population 5.7 4,070 29 a 
Cities only 18,120 41.9 30,021 24,511 104 4. 





The high rate of 7.1 for towns of 1,000-5,000 is of interest. In some 
cases the address given may have been that of the nearest town instead of the 
actual rural address. On the other hand, as each of the towns, with one 
exception, is a hospital centre, a certain number of non-resident births may 
be included in the total recorded for such towns. 

On the whole, the analysis of these data gives no support to the belief that 
the urban maternal death rate is higher than for small towns and rural areas. 


HOosPITALIzATION 


To obtain a basis for a fair comparison of hospital and domiciliary maternal 


death rates, it was decided to consider as institutional cases only those who 
were confined in hospital and died there, and as domiciliary cases those who 
were confined at home and died either at home or in hospital. Table XII 
presents a comparison based on such a definition. Deaths from abortion, ectopic 
pregnancy and deaths before delivery were not included. 


TABLE XII 
MATERNAL MortTALITY RATES IN INSTITUTIONAL AND DOMICILIARY CONFINEMENTS 


Institutional Cases Non-institutional 


Group Rate per 1,000 Rate per 1,000 
Number live births Number live births 


Total deaths. . Oe aati 1 119 2.8 
Puerperal sepsis... .. rrr 28 0 55 1.3 


PRENATAL AND MEDICAL CARE 


In a study of this kind a determination of the proportion of the deaths 
which could have been avoided is one of the important objectives. Further, 
it is important to determine, if possible, where the responsibility for each death 
belongs—with the attendant or with the patient herself. The information 
available was inadequate for this purpose. In similar studies in cities, essential 
supplementary information could be obtained by the personal visits of nurses 
and physicians conducting the surveys. From the questionnaires, however, 
it was possible to consider in a general way the supervision which the mothers 
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received during their pregnancy and the care at or before the time of 
confinement. 


Prenatal Care 


In the questionnaire used, prenatal care was thus defined on the form: 


“As a minimum the regular and frequent examination of the urine from 
the fifth month of pregnancy onwards (or earlier), also estimation of blood pressure 
from the fifth month or earlier and estimation of pelvic measurements not later than 
the eighth month, as well as general care and advice.” 


It is doubtful if many of the physicians formulated their answer to the question, 
“Was prenatal care given?” in accordance with the minimum requirements 
stated. In studying the value of prenatal care in this investigation, it was 
evident from the physicians’ replies that the extent of the supervision varied 
greatly. 

In this analysis four groups were designated: 


(1) Prenatal care-—Where available information indicated that the health of the 


patient was adequately safeguarded, the physician having done everything he con- 
sidered necessary for the case. 


(2) Some supervision—Some care was given by the physician but it was not 
considered adequate, due to lateness, defects, or irregularities in it. 

(3) Known to doctor —In this group were included those in which the physician 
was merely aware of the case, supervision was _— very late in pregnancy, the 
patient failed to co-operate, or in which practically nothing was done. 

(4) No care.—Absolutely no prenatal supervision. 


The results of this study are indicated in Table XIII. For obvious reasons, 
deaths from abortion and ectopic pregnancy are omitted. Only 23 per cent of 
the mothers received prenatal care adequate to their protection and 55 per cent 
had absolutely no supervision. Of those in the group “known to doctor”, 9 
were women who failed to co-operate. Of the 92 deaths from puerperal septi- 
caemia only 15 had prenatal care; of the 84 deaths from puerperal albuminuria, 
19; and of puerperal haemorrhage only 5 of the 33 who died from this cause. 


TABLE XIII 


SUMMARY OF PRENATAL CARE BY CAUSE, EXCLUDING ABORTIONS AND ECTOPIC PREGNANCIES 


Prenatal Some Known to 
Care Supervision Doctor No Care 

Cause of No | Non- 
Death Num-| Per | Num-| Per |Num-| Per |Num-| Per | Data | co-op.} Total 
ber | cent | ber | cent | ber | cent | ber | cent 





Puerperal 
haemorrhage 15 9 12 20 
Puerperal 
septicaemia. 16 9 59 
Puerperal 
albuminuria 23 | 12 47 
Other toxa- 


1 (1) 
8 (1) 
4 (6) 
0 0 
2 0 


and 


embolism. . . 38 12 
Other acci- 


32 


8 1 
Others 50 0 


1 
Total. ...| 23 10 55 | 17 








60 

64 

56 

33 17 9 50 
38 

44 

0 
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The study showed that women living in urban centres received prenatal 
care far more frequently than the women in rural areas. Forty-two per cent 
of the women dying in urban centres received prenatal care, whereas 22 per 
cent only of the women dying in rural communities received such care (omit- 
ting those in which no information was given). 


Puerperal haemorrhage 


Of the deaths from puerperal haemorrhage (144A and B) 20, or 60 per 
cent, had no prenatal care and in only 5 cases was there adequate prenatal care. 
The importance of prenatal care is evident in placenta praevia, where early 
diagnosis and prompt treatment are vital and are more likely to be possible if 
the pregnant mother has established contact with her physician, because hae- 
morrhage which is severe enough to be fatal is almost always preceded by a 
warning. 


Puerperal septicaemia 


Among the 92 cases of puerperal septimaemia, 59, or 64 per cent had no 
prenatal care and in only 15 was the care considered satisfactory. Since a 
prolonged or obstructed labour predisposes to sepsis and since the abnormalities 
leading to obstructed labour and interference would have been discovered by 
prenatal care, deaths from sepsis would have been materially reduced had there 
been adequate prenatal supervision. 


Puerperal albuminuria and eclampsia 


The toxaemias (146 and 147), taking puerperal albuminuria and eclampsia 
and other toxaemias, were responsible for 102 deaths. In 56 of these (55 per 
cent) there was no prenatal care and in 6 the patient refused to co-operate. 
Only 25 per cent had prenatal care of a satisfactory nature. Most of these 
102 deaths could have been avoided. From 1921 to 1928 during the operation 
of the prenatal clinic at the Winnipeg General Hospital no patient who had 
prenatal care developed toxaemia and no death from toxaemia occurred among 
women who attended the clinic. Deaths due to toxaemias of pregnancy are 
therefore almost always preventable (fvlminating cases are exceptional) and 
the solution is early and complete antenatal supervision throughout pregnancy. 


Phlegmasia, embolism and other accidents 


Antenatal care was apparently sought to a greater extent by women dying 
of puerperal phlegmasia, embolism (148) and other accidents of pregnancy 
(149), respectively. Thirty-eight per cent in the former and 32 per cent in the 
latter had prenatal care, and 38 and 44 per cent, respectively, had no super- 
vision at all. Probably past experience was responsible for more of these 
mothers seeking advice. 

The failure to seek prenatal care is made more striking by grouping 
together all cases where there was some, little, or no care. The figures for no 
prenatai care are, respectively, puerperal haemorrhage 81 per cent, puerperal 
sepsis 75 per cent, puerperal toxaemias 71 per cent, puerperal phlegmasia alba 
dolens and embolism 54 per cent, and other accidents of pregnancy 64 per cent. 
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The three causes of death, haemorrhage, sepsis and toxaemias, accounted 
for 227, or 62.4 per cent of all the puerperal deaths for 5 years, and of these 


only 45 (20 per cent) had prenatal care which was satisfactory (from the 
point of view adopted). 


Medical Care 


In studying the information as supplied from the questionnaires and 
letters, the cases were considered according to the time at which medical care 
was received in relation to labour (or abortion), terminal illness or death. 

(a) AxBortions.—As pointed out above, abortions constituted 17.1 per 
cent of all puerperal deaths, and of these almost half were reported as self- 
induced. In 36 out of 62 cases, the physician saw the patient only after sepsis 
had developed or when the patient was in extremis. In 58 per cent of the 
cases the woman was probably beyond medical aid when seen. This aspect of 
the problem is a social concern. 

(b) Ectopic Precnancy.—Eleven of the-fourteen cases were seen only 
after severe haemorrhage or rupture had occurred. One patient was not seen 
by a physician until after death. In relation to deaths from this cause, better 
knowledge and accuracy in diagnosis are essential. Women should be instructed 
that symptoms which may seem mild in character, may be forerunners of 
grave concern. 

(c) PuEeRPERAL HAEMORRHAGE.—There were 33 deaths in this group, 
17 of which were cases of placenta praevia. Thirteen cases were seen only 
after severe haemorrhage or after being in labour several hours. Six cases 
were in extremis when seen by the physician and two only after death. In five 
cases it was definitely apparent that the doctor was delayed by distance or the 
patient resided far from a doctor or a hospital. 

(d) PuerRPERAL SEPTICAEMIA.—Analysis of these deaths is given in 
abbreviated form in Table XIV. 









TABLE XIV 


Per cent of 

DEATHS FROM PUERPERAL SEPTICAEMIA deaths from 

Number this cause 
Physician in attendance before labour........................ 29 31 
Se ee Se Pere errr) Ce ee erry ere 23 25 
Physician called after Shear Ser ee ee ee ee ne 32 35 
IRS 5.6 Sect st Sse AG a ad a Bea 8 9 
REE gs és cape awatensades O02 skies SEE 92 100 


In 32 of the 92 cases (35 per cent) the physician was called after labour 
and in 23 (25 per cent) during labour. These deaths were probably largely 
preventable, for of these 55 cases 30 (55 per cent) were in extremis when seen. 
It is of interest, too, that of those cases in which the physician was in attendance 
before labour (29), 10 were “sick” when the physician saw them. 

(e) PuERPERAL ALBUMINURIA AND EcLampsiA.—Table XV _ shows that 
of the 84 deaths due to this cause, in 26 (31 per cent) the physician was called 
when the patient was in convulsions, in 3 only after labour, and in 4 after death 
had supervened. Thirty-nine cases had medical care before terminal illness. 
Of these, 19 were said to have been “sick” when seen. Omitting the cases in 
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which information was lacking, there were 51 per cent of the cases who had 
medical care before the terminal event and 49 per cent who did not have such 
care or who were in convulsions or dead when the physician was called. 


TABLE XV 


DEATHS DUE TO PUERPERAL ALBUMINURIA AND ECLAMPSIA Per cent of 
deaths from 
this cause 
Physician in attendance before terminal illness 
Physician in attendance at time of terminal illness 
Physician called when patient in convulsions 31 
Physician called after labour 
Physician called after death 
Operative interference 
No information 
100 

(f) Orner ToxaemiaAs (PERNIcIOUS VomiTING).—Ten of the 18 cases 
were seen during terminal illness, while of the 8 attended before this, 6 were 
“sick” (manifest departures from normal physiology were present) when seen. 

(g) PutecmMasia ALBA DoLeNns AND EmsorismM.—In 12 of the 36 cases 
the physician was called during or after labour and in 2 when the patient had 
died (one a mid-wife case). One case left the hospital against advice and 
died shortly afterwards. In 9 of the cases (27 per cent) instruments were 
used on the baby, and in 2 manual removal of placenta was done. 

(h) Orser AccIDENTs oF Lasour.—These are cases of prolonged labour 
often with operative termination, obstructed labour, malpresentation, cases in 
which repeated operative measures preceded delivery, etc. Two of the 25 
cases in this group were first seen after death and one was never seen by a 
doctor. There were 7 Caesarean sections and instruments were used in 12 
other cases. Besides these, manual removal of placenta was eitected in one 
case. A large number of these deaths are probably preventable with the applica- 
tion of increased technical skill, better judgment and early and efficient 
prenatal care. 

A brief summary of medical care, omitting deaths following abortion, 
ectopic pregnancy and other toxaemias, is presented in Table XVI. 


TABLE XVI 


MEDICAL CARE 
(Excluding deaths from abortion, ectopic pregnancy and “‘other toxaemias’’) 
Per cent of 
Criterion Number Total 
Attended by physician before or during labour 167 62 
Seen by physician after labour, in convulsions or in extremis... . 71 26 
Seen by physician after death 4 
Never seen by physician 0 
No data 7 


100 


It is evident from this summary that in 30 per cent of these fatal cases a 
physician was called only when the outcome was in grave doubt. Of these, 
one-half were women who were first seen when in convulsions. 

From the questionnaires, it appeared that of 364 deaths 34 were attended 
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by “mid-wives”. Twenty-six (76 per cent) were cases of puerperal sepsis. Five 
of the “mid-wives” attending these cases were Indian women. In five other 
cases it was definitely stated that the mid-wife attending the patient was 
“untrained” or “unqualified” and presumably the majority had little, if any, 
training. Of the 92 deaths from puerperal sepsis in the 5-year period, 26 were 
attended in labour by “mid-wives”. Among the fatel cases attended by phy- 
sicians, excluding those due to abortion, ectopic pregnancy and “other toxae- 
mias”, there were 50 cases of puerperal sepsis, whereas in the small group of 
cases treated by “mid-wives” 26 deaths from sepsis occurred. Among Indian 
women, 10 of the 14 fatal cases were attended by “mid-wives” and 9 of these 
died of puerperal septicaemia. 


































TABLE XVII 


CAsEs ATTENDED BY MIDWIVES 
(According to time seen by physician) 





Time seen by physician Number 
IIR 5 5 5a. w ack, waco epi ale he ek SPs ites eee ae pil wena Pied 3 
II ia. 6 cis aoe ¢ kG a ye TMliG Met pik BEADS ATC a ate ATK a kh ke Ok gE eR 25 
SE, ies oS sawn ss paca ea ste anpe tale amok OaeGhe wh ice ais aOR ace 1 
Se ee ee ee ent ne et eS ae err ness, 3 
NEE GNP UII 0 Sosa eS pine 3 Ale wise sna Roe SOT PAGS ee ee Eee eS 1 
PN os aaa howe seis Baka boo ueshinhe wanes Laat ere nem ene 1 





The cases attended by mid-wives are grouped in Table XVII according to 
the time at which they were seen by a physician. It is evident that medical aid 
was called only when grave circumstances arose. 

It is also noteworthy that during the five year period studied only 1,500 
confinements were attended by “mid-wives”. This gives a maternal mortality 
rate of 22.7 per 1,000 confinements for this group, or more than four times the 
average maternal death rate for the period. 


SocraL, Economic AND OTHER Factors 





No attempt was made in the survey to obtain detailed information 
concerning the economic and social status of the patients and families. Several 
questions of a social and economic character were asked, relating specifically 
to prevention, but unfortunately these questions were often unanswered. The 
replies received serve to emphasize the importance of these factors in maternal 
mortality. The failure to obtain the supervision of a physician during pregnancy 
in so many cases, as shown in this study, was due in-part to the inability of 
these mothers to pay for such services, particularly if the patient lived at a 
distance from a physician. Consequently, in many cases medical aid was not 
sought until labour began or complications developed. Ignorance as to the 
value of antenatal care and of the necessity for adequate medical and nursing 
care at confinement was the cause of their failure to consult a physician. In 
addition, it is the custom of certain groups of foreign-born to use the services 
of mid-wives. In several replies mention was made of this, attention being 
drawn to the fact that prenatal care was offered through the local hospital but 
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was not accepted because of this custom. Many references were made in the 
replies to home conditions which rendered impossible the carrying out of the 
prenatal instructions given. The inability of a home to give the mother the 
essential rest or special diet that was advised brings before us the economic and 
social factors. 


The placing of hospitals throughout the province, with the co-operation of 
the Provincial Government and the municipalities, has made possible the 


hospitalization of a very large percentage of maternity cases requiring special 
supervision. 


SUMMARY 


In a 5-year survey, 1928-32, of maternal deaths in Manitoba, 364 deaths 
were studied. The average rate for the period was 5.1 per 1,000 live births. 

Data were collected by questionnaires and replies were received for more 
than 90 per cent of the cases. 

The percentage distribution of deaths by major causes was as follows: 
puerperal toxaemias 28, puerperal sepsis 25.3, abortions 17.1, phlegmasia alba 
dolens and embolism 9.3, puerperal haemorrhage 9.1. 

Age specific death rates indicate that the safest age period for maternity 
is, in general, from 20 to 29 years. 

The data would seem to indicate that race, per se, is a factor in maternal 
mortality. 

The study confirms the fact that the highest maternal death rate occurs 
in primiparae, being more than twice that among women in their second and 
third pregnancies. 

One-third of all the deaths were not associated with a birth and one-fifth 
were associated with a stillbirth. 

A seasonal variation in the deaths from puerperal sepsis is noted. 

The maternal mortality rate for the period for cities is estimated at 4.2, 
for towns 1,000-5,000 7.1 and for the rural area (excluding towns of 1,000 
and over) 5.5. 

The death rates for institutional cases (delivered in hospital and dying 
there) and for domiciliary cases (delivered at home regardless of place of 
death) are 4.1 and 2.8, respectively, per 1,000 live births. On a similar basis 
the specific death rate from puerperal sepsis is 1.0 for hospital cases and 1.3 
for domiciliary cases. 

Only 25 per cent (excluding “those not stated”) of the cases received 
antenatal supervision (as defined). The proportion of urban cases receiving 
adequate care was twice that in the rural group. 

Thirty per cent of the cases (excluding abortion, ectopic gestation and 
“other toxaemias”) were seen by a physician only when the outcome was in 
grave doubt. Excluding cases “not stated”, 62 per cent of the cases of puer- 
peral sepsis and 56 per cent of the cases of eclamptic toxaemias had medical 
care before or at labour or terminal illness. 

Thirty-four fatal cases were attended by “mid-wives”; 26 of these died 
of puerperal septicaemia. Of 14 deaths among Indian women, 10 were attended 
by “mid-wives”, 9 of these being cases of puerperal sepsis. 

The survey was not planned with the idea of a detailed study of economic 
and social factors but the replies received serve to indicate their fundamental 
importance. 





Municipal Health Expenditures in 
Canada 


R. B. JENKINS, M.D., D.P.H. 
Medical Officer of Health, Edmonton, Alberta 


N common with many cities, the city council of Edmonton urged on 
I each department of the city government the necessity of reducing 

expenditures to the lowest possible figure. Though money spent 
on health protection yields the highest returns of all expenditures, 
health budgets are criticised as freely as any other, if not more so. In 
connection with the budget discussions of our local Board of Heaith, the 
data of this report were presented indicating the expenditures for 
health services in various Canadian cities. The data were kindly 
supplied by the medical officers of health and were supplemented from 
the Tax Conference Report Number 97 for the year 1930, published 
by the Citizens’ Research Institute of Canada. At the time of com- 
piling the report this volume was the latest published 


In Table I facts are presented concerning the sixteen cities reviewed 
in this study, namely, estimated population, area in acres, density of 
population, the expenditure per capita for ‘‘health and sanitation’”’ as 
defined by the Citizens’ Research Institute and the per capita expen- 
diture for health departments as supplied by the medical officers of 
these cities. 


TABLE I 
1930 





Density of | ‘‘Health and Health 
City | Area in | Population | Population | Sanitation” Department 
Acres per acre Cost per Cap. | Cost per Cap. 


Montreal.............| 32,155 | 1,071,057 33. $3 
ND 62 oo tcsious SoS boats ; 621,576 
Vancouver...........| 27, 242,629 








; 1.51 
0.462 
Winnipeg........... 0.60 
Hamilton........... 0.846 
Quebec... ... 
ttewa..... Laprad 
SO eee 
Edmonton........... 
SN 6354 Stas 
Windsor............. 
Halifax. . tty ee 
Ree res e 
Sy eee 
a 
Victoria... 


° 
& 


-— bo 
Dar OW ON WO ' 





moooooooco: 
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o sn nN 





In the Institute’s report the civic government activities are placed 
under the following divisions: general government; education; pro- 
120 
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tection of persons and property; maintenance of highways, bridges, 
ferries, etc.; local improvements; charities and corrections; recreation; 
and health and sanitation. It is interesting to learn the expenditures 
which are chargeable, in the Institute’s studies, to “‘health and sanita- 
tion’. These are: (a) the operation of the department of health, 
excluding hospitals; (b) hospitals for the prevention and care of com- 
municable diseases; (c) maintenance of sewer system, including sewage 
disposal; (d) garbage collection and disposal; (e) street cleaning; and 
(f) conducting public lavoratories. 


No attempt was made to analyse ‘‘health and sanitation”’ items apart 
from the expenditures of the department of health. It is evident from 
the wide variations of the expenditures for health and sanitation, 
excluding the cost of the health department proper, that an analysis 
of the other activities included under this heading in the Institute’s 
report would be interesting. 


In preparing this report for the local use of our Board of Health, 
it was necessary to group the services of the various cities in accordance, 
as far as possible, with the services rendered by our Board of Health. 
The lack of uniformity in health department budgets is well known. 
Nursing costs, for example, may appear as ‘“‘nursing service—com- 
municable disease’’, ‘‘tuberculosis nursing service’, ‘“‘school nursing”’ 
or ‘“‘public health nursing service’. These may be included in the 
expenditures for ‘‘child hygiene’’, or ‘‘school medical inspection’ may 
be included in the total cost of ‘‘public health nursing service’. In 
Table II, in which the expenditure for the various services are ex- 
pressed as a percentage of the total cost, arrows indicate the inclusion 
of a service under another heading. In the estimates received, expendi- 
tures were grouped under a total of 40 items. These have been reduced 
to 20 in the table. 


The per capita costs for the administration of the health depart- 
ments included in this study are also presented in Table II. It was 
because of the realization that comparison of such per capita costs 
would be entirely misleading that this study was undertaken. With 
the limitations evident in the table, the percentage distribution of ex- 
penditures for the 16 cities in the 20 divisions selected is presented. 
Several cities included the cost for garbage collection and disposal and 
street cleaning. For these services Winnipeg spent $365,611 or $1.71 
per capita, and Regina $160,586 or $2.97 per capita. 


In addition to supplying data that is of interest to health adminis- 
trators, the survey affords the opportunity of re-emphasizing the need 
of uniformity in the preparation of health budgets. It would be most 
helpful if an agreement could be reached as to the suitable divisions 
of the work included in the scope of the health department and to 
define the content of each. 
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In the appraisal form prepared by the Committee on Administrative 
Practice of the American Public Health Association the following 
classification of activities for the analysis of expenditures is presented: 


Administration Milk Control 

Education and Publicity Other Foodstuffs Control 

Vital Statistics Public Health Laboratory 
Communicable Disease Control! General Sanitation and Housing‘ 
Venereal Disease Control! Hospitals: General 

Tuberculosis Control! Communicable Disease 
Maternity Hygiene’ Venereal Disease 
Infant Hygiene! Tuberculosis 
Preschool Hygiene’ Smallpox, only 
School Hygiene? Mosquito Eradication 

Mental Hygiene Rodent Control 

Public Health Nursing*® Industrial Hygiene 


I am convinced that when we return to “normal times’’ and in- 
creased services are considered, we will find considerable assistance 
in intelligent comparisons of health expenditures. It is quite possible 
that such comparisons would be of even greater assistance to us to-day 
in these difficult times, if essential data in comparable form were 
available. In concluding, I would like to make the definite suggestion 
that the Canadian Public Health Association appoint a committee to 
study the preparation of health budgets with the objective of obtaining 
a greater degree of uniformity, believing that the appointment of such 
a committee would have the general approval of all municipal health 
officers. 


1Indicate whether or not the cost of field nursing service in these activities is included or excluded: 

2To include medical, dental, nursing supervision, and treatment. Not to include physical 
education, health education or cost of special classes. 

3Record only that service not included in other classifications. 

‘Indicate if plumbing is included. 


Ontario Conference 


CANADIAN PUBLIC HEALTH ASSOCIATION 
ONTARIO HEALTH OFFICERS’ ASSOCIATION 
ONTARIO MEDICAL ASSOCIATION 


TORONTO, WEEK OF MAY 28, 1934 








































Laboratory and Field Methods for 


the Detection of Mastitis’ 
PART Ii 


J. M. ROSELL, M.D. 


Chief of the Department of Bacteriology, Oka Agricultural Institute and Veterinary 
College of the Province of Quebec, University of Montreal 





MAaAStts is considered perhaps the most frequently occurring and, from 
an economic standpoint, the most important of all the bovine diseases. 
The following quotations give a general idea of the significance of mastitis. 


Dr. Udall, Cornell College of Veterinary Medicine, stated in 1931: 

‘No one can estimate the exact economical loss to the dairy industry caused by mastitis. 
In all probability it would exceed that brought about by tuberculosis or by abortion. The 
officers of the health departments and herd-owners are more and more astonished by the 
relatively small importance that has been attached to this disease.” 

Ostertag, president of the Veterinary Society of Germany, in his report to the International 
Congress of Veterinary Medicine held in London in 1931, said that, next to tuberculosis, 

“Streptococcal mastititis is the most widespread and important disease to dairy 
herdsmen.” 

The North American Veterinarian (10: 59, 1929) reported editorially: 

‘‘Mastitis is an ever-increasing menace to the milk industry. The development of this 
disease throughout the country appears to be increasing more rapidly than the development 
of the milk industry itself. There is not one animal disease to-day which is drawing so much 
deserved attention from veterinarians.” 

In 1931 Holforth reported that in the State of New York 57,190 cows, out of a total of 
1,330,000, are annually eliminated from production through mastitis. This figure represents 
a loss of 3,236 million pounds of milk, or roughly $49,000,000 a year, the total loss being 
$72,000,000. 


The disease must be considered not only from the standpoint of the 
enormous loss due to decreased milk production, but also from the consumer's 
standpoint when milk from mastitis infected udders forms part of the supply. 





INCIDENCE IN CANADA 


In studies which I have made in Canada during the past five years, under 
the auspices of the National Research Council and the Department of Agri- 
culture of Quebec, I have found that, of 1,838 cows, 34.6 per cent were afflicted 
with mastitis, tests being made of the milk from each quarter separately. 
In testings which I have made in the United States, some of them in the 
laboratories of the Bureau of Animal Industry in collaboration with Dr. W. 
T. Miller, the percentage of cows suffering from this disease was found to be 
even larger. The percentage appears to be greater in large farms among 
high milk producing cows than in small farms. Apparently this is because of 
the presence of more recently acquired animals and perhaps also because of 
greater exigency in production. After much investigation it appears that the 
infection never begins spontaneously, but that it is introduced by some 
infected cow lately added to the herd. It appears also that if cows were 
thoroughly inspected previous to purchase, a stable could be kept entirely 
free from this infection. 

The number of individual cows found infected with mastitis in the separate 


*Presented before the Laboratory Section at the Twenty-Second Annual Meeting of the Cana- 
dian Public Health Association, Saint John, N.B., June, 1933. 
{Part II, which deals with the bacteriology of chronic streptococcal mastitis, will appear in 
the April issue. ‘ 
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herds in Canada varied between 19 per cent (the lowest percentage) and 
97 per cent of the cows tested. In all cases the tests were made of the milk 
of each quarter separately and some tests were repeated. The number of 
herds found free from mastitis after adequate testing is very small. 


DESCRIPTION OF THE DISEASE 

In the first stage, the most frequently occurring form of mastitis consists 
merely of an infectious catarrh of the glandular tissue and rarely presents 
external symptoms; nor can it be detected by palpation until the first sign of 
fibrotic degeneration appears. Diagnosis can be made only by means of a 
chemical or bacteriological examination of the milk. These udder infections 
and inflammations, in the majority of cases, run a progressive course and 
end in the degeneration of the glandular element of the udder and agalactia. 
In the ordinary clinical examinations of the udder, only acute forms and ad- 
vanced stages of the disease are detected. 

Breeders recognize chronic mastitis when the milk flow is diminished in 
separate quarters, or when flakes, clots, changes in taste and colour, and 
other abnormalities are evident in the milk. Atrophy and induration of 
udder and abnormal sensibility of the gland will also warn the breeder of 
the disease. The first changes in the composition of the milk may be found 
by filtering through a sieve or a dark cloth. The sieve test, however, detects 
only a small percentage of cases, probably not more than 10 to 12 per cent. 
After these initial alterations in the composition of the milk there usually 
follows a period where hardly any macroscopic change is apparent, in spite 
of the advanced stage of the disease. In chronic cases, especially at the 
beginning, alterations are usually difficult to detect without chemical and 
bacteriological tests. In the first stages, when infection may be carried to 
healthy cows, a positive diagnosis may be made only by means of a chemical, 
biological and bacteriolgical examination. The chemical and biological and 
microscopical tests are more adequate to detect mastitis than are bacterio- 
logical examinations. 

Chemical alterations cannot be detected by studying the mixed milk of 
the four quarters, if, as it most frequently occurs, only one or even two of 
the quarters are affected. Jt is because of this that the results of the diagnosis 
with mixed milk cannot be taken as definite. It ts essential that the tests be carried 
out with the milk of each quarter of the udder separately. By the use of certain 
tests, however, mastitis may be detected in mixed milk if this milk contains 
approximately 10 per cent of mastitis milk. 

We can postulate fairly that mastitis is non-existent without infection, 
and that the resultant physiopathological changes in the milk are a better 
basis for the diagnosis of mastitis than are the bacteriological findings. The 
degree of physiopathological alteration in milk is often a measure of the extent 
of the disease. Accurate testing of the physiopathological alteration requires 
the examination of the milk of each quarter of the udder. 


CHEMICAL AND BIOLOGICAL EXAMINATIONS 


The degree of titrable acidity which is diminished and the pH which is 
raised or sometimes lowered is due principally to a decrease in the casein and 
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phosphate content of the milk. The chlorines are increased to a marked 
degree and calcium diminished. Lactose decreases and sometimes entirely 
disappears in mastitis milk. Casein is diminished and the albumin and 
globulin, in part products of pathological exudation, increase. The viscosity 
and the cryometric points are altered. The same is the case with the electric 
conductivity of mastitis milk which is increased owing to the increased salt 
content. The index of refraction is lowered, this being due principally to the 
decrease in the lactose content. 


The coagulation capacity of mastitis milk when rennet is used is also 
greatly diminished because of the decrease in quantity and changes in the 
casein, and the increase in heat coagulable albumin. The resulting curd is 
entirely different in character from that of normal milk. More time is re- 
quired for coagulation and the curd is friable and non-elastic. Such milk 
gives rise to undesirable results when used in cheese-making. 


The pH or Actual Acidity (Colorimetric Method) 
The pH value of freshly drawn, normal milk is from 6.3 to 6.7. An alkalinity greater 
than pH 6.7 ordinarily indicates mastitis in some form, particularly if this occurs in separate 
quarters. A pH above 6.2, showing an increase in the acidity, is also a frequent symptom of 
acute mastitis. The colorimetric pH test for detection of mastitis (Breed and Baedker) was 
formerly based on the use of bromcresol purple as indicator. Later this test was carried out 
with bromthymol blue (‘‘thybromol’’). The pH test may be considered a 75 to 90 per cent 
efficient means for detecting mastitis, especially if used as a field test, examining each quarter 
separately and, if possible, on different days in succession. 

We have tested the pH with bromthymol blue in approximately 6,900 samples of milk 
from the individual quarters of 1,838 cows in the last five years, finding that approximately 
75 per cent of the diseased cows have been detected. In some herds, however, the pH test alone 


detected a much smaller proportion of the diseased quarters and these would not have been 
found if other tests had not also been used. 


Technique for the Determination of the pH in Milk 

(a) Place the test tubes, washed with distilled water, in the order of the cows to be tested— 

four tubes for each cow and so placed that there will be no error in mistaking the quarter: 
a—Front right, b—Front left c—Rear right, d—Rear left 

On taking the samples in the stable, the milk is stripped trom each quarter directly into test 

tubes previously graduated to 1 or 5 cc. 

(b) By means of a pipette rinsed in distilled water (or in the milk to be tested), place one 
cc. of the milk in the corresponding test tube 

(c) With another pipette or rheometer, add 0.2 or 1 cc. of bromthymol blue. 

Mix the solution well and, by using a good light, carefully study the resulting changes. 

A fresh normal milk gives a greenish yellow coloration, shades varying from a yellowish 
green to a greenish yellow. Dark green, green blue and blue colorations—shades very easily 
recognized and indicating a pH of 6.8 to 7.6—are definite proof of mastitis. 

In the last periods of lactation some cows give a pH of 6.7 to 6.9—a deep shade of green— 
for each quarter (old milk or retention milk) and cows in the first period of lactation give a pale 
yellow coloration for each quarter; also colostral milk. 


Results 


(a) Without exception, when a pH of 6.8 or more (colour, green-blue with 
bromthymol) was found in separate quarters, the other examinations verified 
the result by also proving the existence of mastitis. 

(6) Similarly, when this test showed a pH of 6.0 or less (colour, bright 
yellow with bromthymol, and in these cases ordinarily accompanied by 
coagulation), it was regularly a case of acute mastitis. 

(c) In nearly all cases of mastitis clinically manifested, where the milk 


*The solution of bromthymol blue is prepared by adding 0.65 gr. of bromthymol blue to 1,000 cc. 
of 68 per cent ethyl or methyl alcohol. A stronger concentration of bromthymol blue may be used; 
i.€., I gram in 200 cc. alcohol and 5 drops added to 3 cc. of milk. Bromthymol blue paper, prepared 
by immersing strips of filter paper in a concentrated solution, may also be used. 
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is visibly changed, being purulent, clear or flocculent, the bromthymol test 
has always given a reaction indicative of abnormal milk. 

(d) There have been cases, however, where in an infected quarter this 
test persistently showed a normal pH value. It is obvious from this fact, 
then, that a negative pH value does not always prove the absence of the disease, 
and the chlorine or catalase test, whether it be carried out in the laboratory 
or in the field, or the microscopic and bacteriological tests shall in this case 
complete the diagnosis. 


Titrable Acidity of Freshly Drawn Milk 

Samples of fresh milk from separate quarters are titrated with phenol- 
phthalein as an indicator. If the acidity is found to correspond to less than 
0.10 per cent lactic acid in one quarter and higher in the other, this is a very 
probable indication of the presence of mastitis. Normal fresh milk shows an 
acidity of 0.12 to 0.15 per cent. The titrable acidity of fresh milk is due 
principally to the casein and acid phosphates which diminish in diseased 
glands. Van Slyke and Baker first demonstrated that, in cases where the 
acidity was decreased and the pH was correspondingly increased, there was 
a decrease in the specific gravity of the non-fatty solids and an increase in 
the chlorine and protein other than casein. 


CATALASE TEST 


Catalase is a special enzyme secreted by the leucocytes during inflamma- 
tion. In this test the property of catalase for splitting H,O: is put to use. 

The majority of reports consider the catalase test as 80 to 90 per cent 
accurate in the diagnosis of mastitis. Our results are in agreement with this 
figure. The simplicity of the test, which does not need any elaborate appa- 
ratus, constitutes an advantage over the pH test. 


Technique of the Test 

Five cc. of freshly diluted 1 per cent hydrogen peroxide is mixed with 15 cc. of fresh milk 
which has been well shaken to insure an even distribution of leucocytes. The mixture is then 
placed in a Smith fermentation tube and the closed arm filled, care being taken to exclude all 
air bubbles. The tube is allowed to stand for two hours in the incubator or 10 hours at room 
temperature. The reading is made by measuring with a centimeter scale the volume of gas 
which may collect in the closed arm of the tube. The results are tabulated in centimeters. 
From our experience, values over 0.5 cm. are to be considered as abnormal and those over 
1.5 cm. as indicating definitely disease. In making this test it is very desirable to use fresh 
milk and freshly prepared hydrogen peroxide. However, it is possible to use milk preserved 
with 0.1 per cent formalin or milk which has been held in the ice-box for 24 hours. In such 
cases a smaller amount of oxygen will probably result from some loss of catalase and this 
factor must be considered in making the reading. 


Rapid Field Test 

At present the most satisfactory test for catalase is strictly a procedure for the laboratory. 
However, a rapid test may be made in the stable by mixing five or six drops of milk with two 
or three drops of freshly prepared 9 per cent H2O2 on a piece of flat glass over a dark back- 
ground. The appearance of bubbles within a few minutes after mixing is considered a positive 
reaction. Greater accuracy can be obtained by observing this reaction with a hand lens. In 
view of the fact that a large number of leucocytes are required to produce such a reaction, it 
is probable that many cases of actual mastitis will be overlooked, if this test alone be used. 


CHLORINE DETERMINATION 


The chlorine determination test is one of the most important tests for the 
diagnosis of mastitis in its early stages, since the chlorine content increases 
in any physiological alteration of the mammary gland. 
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The chlorine content of a normal milk varies from 0.8 to 0.12 per cent. 
After comparing the findings of the chlorine determination with other tests 
in more than 4,200 samples taken from the separate quarters, we believe 
that a content of more than 0.14 per cent of chlorine is always related to 
pathological changes in the udder. 

In a group of six cows tested twice daily for one month for chlorine, pH 
value, catalase and lactose, on each separate quarter, we found no appreciable 
change in the composition of their milk when given a surplus of 50 gr. daily 
of sodium chloride in the feed for ten days. 

A milk having a greater chlorine content than 0.14 per cent should be 
considered abnormal. In the case of a severe inflammation of the mammary 
gland, the chlorine content may increase to 0.3 per cent from 0.1 per cent as 
in normal milk. 

It is this increase of the chlorine that produces a salty taste in mastitis 
milk, which permits of a routine diagnosis, in many countries, by testing the 
milk. As a consequence of the altered functioning of the gland, the lactose 
diminishes in the measure that the chlorine increases. It was Porcher who 
first showed that this occurred nearly always in an inverse proportion. This 
decrease of the lactose, paralleling the increase of the chlorine, gives rise to 
the establishment of the Kiester index, namely: 

% chlorine X 100 


— = Lactose-chlorine index. 
% lactose 


The decrease in the lactose, accompanied by an increase in the chlorine, 
emphasizes the salty taste (sometimes it is almost bitter salt). 

The chlorine content, the number of leucocytes, and consequently the 
catalase content, ordinarily increase in the same proportion. 

The chlorine determination has this important advantage: The tests may 
be carried out with any kind of milk, whether it be a fresh or old sample, or 
whether the sample may have been taken under the most unsanitary con- 
ditions. Jt is the only laboratory method for the diagnosis of mastitis whose 
results are uninfluenced by deterioration of the sample. 

The milk must be received, however, without the addition of preserving 
substances with chlorine bases—for example, bichloride of mercury or other 
chlorine compounds. It must be remembered, too, that in colostral milk and 
milk secreted in the last period of lactation the chlorine content is somewhat 
higher than normal, but rarely more than 0.14 per cent. 

Technique for Chlorine Determination 

In our opinion, the following method is the most simple, rapid and accurate. Forty cc. 
of distilled water are added to 10 cc. of milk in a small beaker. Eight to 10 drops of a 10 per 
cent solution of potassium chromate are added to give a canary yellow colour to the diluted 
milk. N/10 silver nitrate solution is added from a burette until the first permanent deep 
orange colour appears. The number of cc. of silver nitrate necessary to produce this change 
multiplied by 0.0355 will give the chlorine content in grams present in 100 cc. of milk. By 
the use of a suitable table the percentage of chlorine in the milk may very easily be determined. 


If more than 4 cc. of N/10 silver nitrate are required to neutralize the chlorine in 10 cc. of 
milk, mastitis is present. 


Rapid or Field Chlorine Test 

The following method has been devised by this laboratory (Miller-Rosell). 

Five cc. of milk are drawn directly from the quarter into a test-tube suitably graduated. 
Eight to 10 drops of a 10 per cent solution of potassium chromate are added to give a canary 
yellow colour. Four cc. of a freshly prepared N/20 silver nitrate solution is added with a 
pipette or syringe and the mixture gently shaken. 
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The immediate appearance of a reddish colour is indicative of a chlorine 
content of 0.14 gm. or less in 100 cc. of milk, and, therefore is to be considered 
a normal reaction. If the colour remains unchanged, the quarter is diseased. 
Since this is a quantitative reaction, the addition of 1 or 2 cc. more of the 
silver nitrate solution may give a rough idea of the extent of the increase in 
chlorine. The larger the amount of silver nitrate which is necessary to pro- 
duce the red colour, the more chlorine is present. 




















LACTOSE ESTIMATION 


The normal amount in the milk is 4 to 5 per cent. In mastitis the lactose- 
producing function is diminished or lost, and we have found mastitis milk in 
which lactose was entirely absent. 

To determine lactose, in addition to the ordinary copper reduction test 
and the polariscopic methods, the following method may be useful: Mix 2 cc. 
of milk with 1 cc. of 25 per cent solution of potassium or sodium-hydrate and 
boil in a flame for one minute until it acquires its maximum colour. Normal 
milk gives a deep red cherry colour, corresponding to 4.5 per cent lactose. 
The less lactose, the less intense is the colour. 


MAcROosSCcOoPIC AND Microscopic SEDIMENT TEST 























The general appearance of the milk as to colour, flavour and homogenity 
should be noted. By filtering through fine black cloth or fine metal sieve, 
clots and other solid particles may be detected. 






The Macroscopic Sediment Test 
In conducting this test, 10 cc. of milk is centrifuged at 3,000 r.p.m. for 15 minutes. The 
supernatant fluid is then decanted and the character and uantity of the sediment observed. 
By this test, clean, normal milk should not give an capone sediment. A sediment exceeding 
approximately 0.1 cc. can be considered abnormal, especially if the colour indicates the presence 
of pus (yellow) or blood (red). Clean, normal milk leaves practically no sediment in a 10 cc. 
sample of milk. 






The Microscopic Sediment Test 
The sediment is diluted with an equal part of sterile physiological saline solution and 
thoroughly mixed. The contents of a loop or, better, 0.1 cc. of this mixture is spread over 
an area of approximately one square centimeter, as in Breed’s smear technique. The film is 
allowed to dry in the air and is then fixed and stained with Loeffler’s methylene blue. 

It should be pointed out that, in making the sediment test, there is some possibility of 
having an uneven distribution of leucocytes because of the tendency of these cells to rise in 
the cream layer and, therefore, not to appear in the sediment. This can be avoided to some 
extent by diluting the milk with an equal volume of distilled water and by warming the mixture 
to 45° or 50° C. before centrifugation. In centrifuging this mixture, it is essential that the 
maximum speed of the centrifuge be reached as quickly as possible. 






Interpretation 

In judging the results of this test, we consider that an average of 6 to 10 
leucocytes per field in undiluted sediment is normal and over 10 to 12 
indicate disease. This figure has been accepted in our studies, being based 
on the work of several investigators as well as on our own findings. It is 
believed that in perfectly healthy quarters the leucocytic content of the 
sediment should be considerably less, probably not exceeding five to six cells 
per field. If the smears are made from unsedimented milk, our studies have 
shown that less than one leucocyte per ordinary field of microscope is found 
in milk from healthy quarters. 
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In the sediment observed under the microscope all abnormal products of 
a diseased mammary gland should be carefully studied: 

(a) The absence and type of leucocytes and lymphocytes. Many con- 
clusions can be drawn from the number of the leucocytes, their morphological 
appearance and the evidences of phagocytic power. Not only can the diag- 
nosis be confirmed, but the type and stage of the disease determined. 

(6b) The presence of erythrocytes. 

(c) The number and kind of cells from the glands and their ducts, ex- 
hibiting different stages of degeneration. 

(d) Particles of tissues, crystals, hematin and other pigments, caseated 
fibrin, mucin, etc., should be noted, but special attention should be given to 
the bacteria in the microscopic examination. 

According to Prescott and Breed, the average number of leucocytes, 
determined by comparative counts on mixed commercial milk, is in the 
proximity of 500,000 per centimeter of milk. This number corresponds 
approximately to one leucocyte per field, using an oil-immersion objective 
and an ocular lens of 10x. Valuable contributions have been made by Udall, 
Johnson, Hucker and Triidel-Henning to our knowledge of this subject. 


COMPARATIVE DIAGNOSTIC VALUE OF THE CHEMICAL AND BIOLOGICAL TESTS 


(1) Each test may be sufficient alone to give a definite diagnosis of mastitis 
when the results clearly indicate the pathological abnormality of the milk. 

(2) Considered in the order of value in diagnosis, the catalase and chlorine 
tests may be considered the most efficient, the pH determination next, and, 
finally, the sediment test. 

The catalase test and the pH determination require the use of fresh milk. 
The chlorine estimation and the sediment test may be used even with curdled 
milk. 

(3) Complete agreement in the chlorine and the catalase test and leucocyte 
counts was found in nearly 85 per cent in our study of approximately 4,200 
samples. The pH determination, in this study, repeatedly conducted on the 
milk of separate quarters, gave poorer results. In some herds this test showed 
70-85 per cent efficiency in detecting mastitis, but in others the results were 
disappointing. 

(4) For testing samples of mixed milk in the laboratory, the best tests are 
the chlorine and the sediment tests and perhaps the lactose test and, if the 
milk is not too old, the catalase and pH tests. 

Suggested Method of Procedure in Detecting Mastitis in a Herd 

Each cow is tested in each quarter, using the pH determination test (2 or 3 hours before 
the usual milking time, if possible). Sixty to 85 per cent of the diseased quarters can be 
detected in this way and the testing can be conducted at the rate of 20 cows an hour. 

Samples are then taken from the quarters found to be negative or doubtful by this pre- 
liminary testing, making the catalase, chlorine, sediment and bacteriological examinations in 


the laboratory. It is recommended that confirmation of abnormal quarters as shown by the 
pH test be made using the other tests. 





Sanitation in Carbonated Beverage 
Bottling Plants’ 


G. A. H. Burn, B.A.Sc. 


Assistant Engineer 
Sanitary Engineering Division, Ontario Department of Health 


T has been well established that insanitary methods in food and beverage 
I industries are constant and important factors in the transmission of certain 
communicable diseases. As a result of public health education, the public 
are making increasing demands that those engaged in these industries be taught 
the necessity for and the methods of protective sanitation. Carbonated bever- 
ages are consumed by all classes of people. It is important that these products 
shall be properly labelled and free from harmful ingredients. They must be 
prepared from safe water in clean plants, processed with clean equipment and 
packaged in clean containers. 


WATER SUPPLY 


Since water is the major constituent of all carbonated beverages, it is of 
prime importance that the supply be free from contamination. Where a private 
source, such as a well or natural spring, is used, regular inspections of the sani- 
tary surroundings of the source should be made by local health officials and 
samples secured for bacterial examination at least quarterly. Where the muni- 
cipal supply is in use, the regular examinations made by local authorities will 
be sufficient to guarantee the safety of the supply as it is delivered to the bot- 
tling plant. It frequently happens, however, that, while the water supply may 
be maintained bacteriologically safe, it may be subject at times to turbidity or 
have certain chemical characteristics which render it unsuitable for use in its 
natural state. Consequently, mechanical equipment is installed in the plant to 
treat the water. These various devices, filters, etc., require certain care and at- 
tention in order to function properly. They should not be operated beyond their 
rated capacity and should be maintained in a clean sanitary condition at all 
times. Then, too, water which has been satisfactorily treated may be re-con- 
taminated by insanitary piping or exposure before bottling. In some instances 
tastes and odours in the water supply, through combination with the sugars or 
syrups used in the manufacture of the beverage, have given rise to problems. 
It is of interest to note that equipment and methods of treatment are now 
available which overcome this difficulty. 


THE CoNTAINER 
The best type of container is one made of a clear glass which can be regu- 


*Presented at the annual meeting of the Public Health Engineering Section, Canadian 
Public Health Association, Toronto, May, 1933 (joint session with the Ontario Health 
Officers’ Association). 
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larly inspected for the presence of foreign matter or films on the interior 
surface. A straight line bottle is much to be preferred and the use of any bottle 
whose interior surface is ribbed or shaped in any way that will lessen the 
efficiency of the washing process should be discouraged. The use of a container 
fitted with the standard crown top is also recommended and the old style bottle 
with permanent rubber and metal stopper or ball valve stopper should be pro- 
hibited. 

The use of small mouth stoneware, crock and other opaque containers for 
beverages is not commended. One of the chief objections is the difficulty of 
providing for adequate inspection of the bottle after it has been cleaned. For 
this reason, if their use is to be permitted, care should be exercised to see that 
the bottle-washing equipment is the most efficient type which can be secured, 
and that this equipment is operated in an efficient manner. 

During August and September, 1932, an investigation was carried on by the 
Sanitary Engineering Division of the Department at a plant which was packag- 
ing one of its products in a stone bottle. The bottles were washed in a large 
soaker type machine and were subjected to as thorough treatment as might 
reasonably be expected. Bottles, both stone and ordinary glass, were taken at 
regular intervals as they passed through this machine and were rinsed with ten 
cc. of sterile water. Bacterial counts were made after incubation for 24 
hours and 48 hours at 37° C. and for 48 hours at 20° C. For the purposes of 
comparison the 48 hour counts at 37° C. are given. One hundred and forty- 
four ten oz. stone bottes were examined. The average number of bacteria per 
bottle was 203, with a maximum of 6,400 and minimum of zero. Seventy-six 
six ounce clear glass bottles showed an average count of 104, maximum 1,200 
and minimum 0. Fifty eight ounce clear glass bottles gave an average of 204, 
maximum 4,000, minimum 0; while in the case of 66 thirty ounce bottles 
examined the average count was 224, maximum 4,000 and minimum 0. 

These results would seem to indicate that on the basis of this test alone, it 
is possible to secure a similar degree of cleanliness with either type of container 
with efficient washing equipment. A physical examination, however, was made 
of the interior of a number of the stone bottles. These bottles are glazed on 
the inside. In many instances the interior was quite rough in spots. A number 
of the bottles, even when new, had fine cracks in the glazing and in the bottles 
which had been in service for some time these cracks were more pronounced. 
Since the rinse test is entirely superficial in nature, it is obvious that the results 
secured are not indicative of the numbers of bacteria which may be lurking in 
the protection of these cracks and rough surfaces. — 


CLEANSING THE CONTAINER 


One of the most important requirements in the manufacture of any food 
product is that the article be displayed before the consumer in an attractive and 
sanitary container. This is particularly true in the case of carbonated beverages, 
since they are usually marketed in glass containers, where the appearance of 
the bottle is an added sales factor. The purpose of the cleansing process is 
twofold; firstly, the removal of dirt and foreign matter, including yeasts, molds, 
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etc., which might cause the product to spoil; secondly, the elimination of 
pathogenic bacteria by removal or sterilization. 


MetuHops oF BottrLeE WASHING 


Bottle washing may be carried on by one of two general methods, viz., 
hand washing and machine washing. 

Hand washing, as ordinarily practised, is rarely satisfactory. If it is to be 
permitted, it is the writer’s opinion that adequate provision for sterilization by 
means of a strong chlorine solution, steam or a combination of the two should 
be insisted upon. 

Machine washing gives much better results. There are many different 
types of machines on the market. Some are hydraulic spray machines, while 
others are of the straight soaker type. In some, the bottles are brushed inside 
and out, while in others no brushing is done. However, irrespective of the type 
of machinery in use, there are several factors which must be carefully controlled 
if the production of a clean sterile container is to be secured. These include 
(a) strength of the alkali solution, (b) composition of the alkali, (c) tempera- 
ture of the washing solution, (d) period of contact in the washing solution, 
and (e) nature of the rinse water. 

There are many washing compounds on the market, most of which con- 
tain various combinations of sodium hydroxide, sodium carbonate, sodium bi- 
carbonate and tri-sodium phosphate. For machine washing, a cleanser con- 
taining at least sixty per cent caustic should be used. The amount required will 
depend upon the temperatures maintained and the period of contact. Obvious- 
ly, with high temperatures and long periods of contact, the strength of the 
solution can be reduced. There are usually very definite limits in regard to the 
temperature which can be employed according to the type of equipment and 
which is governed by the loss of breakage in undergoing treatment. The period 
of contact is governed, of course, by the design of the equipment. 

The water for rinsing should be of as good quality as that used in the 
beverage. If this is not the case, the bottles may be recontaminated after re- 
ceiving satisfactory washing treatment. Sometimes if the water supply is very 
hard, its use may cause clouding of the bottles. This fault can be overcome by 
softening the supply. The temperature must also be controlled, since if the 
first rinse is too cold excessive breakage may occur. 

The Association of the American Bottlers of Carbonated Beverages has 
made a fairly exhaustive study of this question and in the Sanitary Code which 
they have adopted they state: 


Irem 15.—Bottle Washing: Hand bottle washing, except as a preliminary to subse- 
quent mechanical washing, shall be prohibited. All bottles shall be thoroughly cleaned and 
sterilized, immediately before filling, by means of a suitable automatic mechanical washing 
machine. 

Reasons for this requirement: The conditions necessary adequately to clean and 
sterilize bottles are such that hand washing is not feasible to produce a satisfactory con- 
tainer. A clean bottle is indispensible for a well keeping and appearing product. 

Satisfactory Compliance : 

1. Unclean bottles shall be exposed to a 3 per cent alkali solution of which not less 
than 60 per cent is caustic (sodium hydroxide), for a period of not less than 5 minutes at 
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a temperature of not less than 130° F., or to an equivalent cleansing and sterilizing process. 
2. The bottles shall be rinsed free of all caustic with potable water. 
3. All bottles shall be washed immediately before use. If stored empty after wash- 
ing, they shall be rewashed immediately before filling. 
4. The temperature of the alkali washing solution shall be ascertained with a suit- 
able thermometer (preferably a recording thermometer should be employed). 
The strength of alkali should be determined at least twice daily and maintained at 
the desired concentration by addition of cleaning compound, but the cleansing solution 


— be completely changed at frequent and regular intervals to prevent accumulation of 
sediment. 


6. All bottles leaving the washing machine shall be carefully inspected and im- 
properly cleaned bottles removed. 


In inspections which have been made by the Sanitary Engineering Divi- 
sion, it would appear that, except in the case of the larger companies, little 
effort is being made to secure a sterile container. The production of a bottle 
which is visibly clean seems to be satisfactory to many manufacturers. In a 
number of plants where excellent mechanical equipment has been installed, the 
quantity of chemical used is calculated by rule-of-thumb methods or by the 
use of hydrometer. Both methods are very unreliable. A satisfactory chemical 
titration test should be employed and the wash solution maintained at a definite 
strength. There is a tendency also to maintain the temperature of the wash 
solution too low to effect sterilization with the strength of alkali employed. This 
is particularly true in those plants which have a single chamber soaker type 
machine. 

Bottles should go to the filling machine immediately after washing and any 
cleaned bottles which are stored from day to day or longer should be resteril- 
ized before being filled. In an examination by the Department of 12 ten ounce 
bottles which had been washed three days previously, the average count at 
37° C. after 48 hours’ incubation was 9,730; maximum, 20,000 and minimum, 
2,600. Examination of another set of 12 bottles which had been washed two 
days before gave an average count per bottle of 13,275, maximum, 50,000 and 
minimum 10. 

Frequently, the argument is advanced that the sterilizing property induced 
in the water through carbonation is sufficient safeguard. Experimental work 
which has been done has shown that, while carbonation does cause a marked 
decrease in the number of bacteria, a certain percentage will survive. Modern 
methods of transportation and distribution are such, too, that it frequently 
happens that the beverage is consumed within a very few hours of the time of 
bottling. The fallacy of this argument is, therefore, apparent. 


WASTE WATER AND REFUSE DISPOSAL 


As the use of abundant quantities of water for cleansing purposes in a 
beverage plant is essential, it is important that the sewer drains provided be 
large enough to carry off the wash and waste water quickly and they should be 
provided with necessary cleanout places to prevent clogging. Fortunately, the 
majority of plants are located in towns and cities where sewer’ connection is 
available and treatment of these wastes is not necessary. Plants not so favor- 
ably located may discharge wastes after preliminary ireatment, into running 
streams where a fair amount of dilution is available without running the risk of 
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creating insanitary conditions. Should more intensive treatment of the wastes 
he necessary, the clean water should be separated, so as to economize on the 
size of the treatment plant to he provided. 

Watertight metal containers should be provided for broken glass and other 
refuse. This refuse should be removed daily and not be permitted to accumu- 
late on the floors of the bottling and syrup rooms. The containers themselves 
should, of course, be kept in a sanitary condition. 

LEGISLATION. The manufacture of carbonated beverages in Ontario is 
subject to regulations passed by Orders-in-Council dated Octeber 15, 1924 and 
further amended on January 27, 1932. Under these regulations, all manufac- 
turers must secure a permit in writing from the local board of health of the 
municipality in which the plant is established. The enforcement of the various 
requirements of these regulations is placed in the hands of local authorities, 
except for one particular clause, dealing with the use of stoneware, crock or 
similar containers. Manufacturers desirous of using this type of container for 


any of their products must secure authority from the Provincial Department 
of Health. 


Diagnosis of Early Thoracic 


Tuberculosis in Children’ 
H. I. KINSEY, M.B., Toronto 


N the child, as well as in the adult, tubercle bacilli are capable of attacking 
I various organs and producing a variety of clinical manifestations. Tuber- 

culosis of childhood and tuberculosis of adults produced by the same agent 
differ widely. The vast majority of tuberculous infections in childhood affect 
the lung and lymph nodes about the larger bronchi and trachea near the root 
of the lung. We might well, after Hempelman (1), divide the clinical diagnosis 
into three stages : 

First stage—Tubercle bacilli are inhaled and lodge in the lung paren- 
chyma, establishing a zone of reaction which becomes the “primary focus”. 
Usually, however, the lesion is so small that no local evidence of its presence, 
such as rales or dulness, can be elicited on physical examination. Within the 
next few weeks the tuberculin test becomes positive, and in a large proportion 
uf cases, especially among older children, complement fixing bodies appear 
in the blood stream. Subjective symptoms, if they occur at all, are similar to 
those found in a somewhat later stage of the disease, but usually are too mild 
to cause interest or anxiety. 

Second Stage—As the tuberculous infection travels from the primary 


*Presented before the Section of Medicine, Academy of Medicine, Toronto, February 
28, 1933. 
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focus in the parenchyma to the regional lymph nodes at the hilum, the corre- 
sponding tracheo-bronchial glands become swollen and ultimately may produce 
a group of characteristic symptoms. Enlargement of the glands may occur in 
other diseases, but marked enlargement usually appears only in Hodgkins 
disease, intrathoracic tumours, and certain cases of leukemia, all relatively 
rare diseases. In nearly all cases, marked enlargement of these glands is due 
to tuberculosis. 

Third Stage.—Here there occurs a more or less widespread dissemination 
of the tuberculous infection throughout the lung parenchyma and, therefore, 
the pathological and clinical pictures are extremely diversified. As this is 
beyond an “early” stage, it is outside the scope of this paper. 





Lines of Investigation in Early Diagnosis. 

It is extremely difficult to outline a scheme or standard for the early 
diagnosis of tuberculosis in children. On the one hand, one may be too 
dogmatic, while on the other hand too much detail and qualification would be 
confusing. 

In an attempt to make an early diagnosis of tuberculosis in children, 
certain definite lines of investigation should be followed. These are arranged 
in order of relative importance as to their value in diagnosis, but for purposes 
of examination it is better, perhaps, to rearrange them to some extent. For 
instance, it becomes very easy simply to do a tuberculin test, have an X-ray and 
dismiss the case, without further investigation or examination, whereas careful 
physical examination or a closer scrutiny of constitutional symptoms might be 
more fruitful of information leading to a correct diagnosis. Let us consider 
the various points in the investigation of a case. 


History 





(a) Family History: 

Practically all cases of pulmonary or thoracic tuberculosis in children are 
caused by the human type of bacillus, and of necessity must be obtained from 
human sources. It would be an important and significant fact, therefore, if 
any member of the patient’s family, or immediate relatives, or when nurses, 
maids, attendants, boarders, etc., had been or were tuberculous, and especially 
so if there had been prolonged or intimate contact. This question of contact, 


particularly if intimate or prolonged, should be gone into with the utmost care, 
as it is of extreme importance. 





(b) Personal History: 


History from birth (whether breast or bottle fed). 

Previous illnesses, e.g., measles. A greater incidence of tuberculosis, 
particularly tuberculous meningitis, has been noted following respiratory 
complications of measles. The same apparently does not hold, in our experi- 
ence, with whooping cough. 
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Delayed convalescence from previous illnesses. 
Digestive disturbances. 

Chronic ear discharge. 

Phlyctenular conjunctivitis. 

Chronic ill health without apparent cause. 


CONSTITUTIONAL SYMPTOMS 


Given a definite history of exposure, any symptoms require the most 
careful investigation, although they may not be due to tuberculosis. Constitu- 
tional signs and symptoms are of more importance than signs and symptoms 
directly related to the chest. Other causes for constitutional signs and symptoms, 
such as diseased tonsils, carious teeth, improper feeding, rickets, etc., should 
be investigated before they are attributed to tuberculosis. 

Loss of strength—disinclination to play—easily tired. 

Loss of weight or, more important, failure to gain weight over a period of 
several months. 

Elevation of temperature——In young children rectal temperatures alone 
are dependable and a fever is present if the temperature be 99 4/5° or more, 
taken at various times of the day over a period of one week. In older children 
temperature rules for adults apply. 

Digestive disturbances, particularly capricious appetite. 

Nervous irritability is frequently seen in early tuberculosis. 

Cough.—Often not present in early tuberculosis in children. Tuberculosis 
can, and often does, exist without any cough whatever. Any persistent or 
recurring cough requires investigation. With enlarged bronchial glands there 
may be a hard metallic cough, often paroxysmal, resembling pertussis without 
the whoop. Cough may be absent in miliary tuberculosis until the final weeks 
of the disease. 

Expiratory wheeze, or stridor, seen in infancy may also be due to enlarged 
tracheo-bronchial glands. 

Expectoration—Most young children swallow their sputum unless it is 
very abundant, but if sputum be present it should be examined. It is com- 
paratively rare in tuberculosis in childhood. Laryngeal swabs should be taken 
in doubtful cases, cultures being made of the secretion and guinea pigs 
inoculated. 

Acceleration of pulse-——Not very reliable in young children. 

Pleurisy.—Rather rare. 

Haemorrhage.—Rather an uncommon symptom in young children, but 
becomes more frequent as the child nears the adolescent age. Any amount of 
blood with or without sputum requires investigation as to its source. Pain, 
dyspnoea and hoarseness are rare in children. Night sweats usually have their 
cause in some condition other than early tuberculosis. 


REACTION TO TUBERCULIN 


The Mantoux or intracutaneous test is the one most used to-day. It 
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allows perfect control of the dosage. At the present time in our practice 
1/20 mg. of a standardised solution of tuberculin in 1/50 cc. dilution is injected 
intracutaneously, and care should be taken that it is injected into the skin, 
and the reaction read in 48 hours. An area of oedema or infiltration 5 mm. 
x 5 mm. or over is considered positive. There is usually a surrounding 
erythema of varying dimensions. Necrosis may occur and there may be an 
associated general reaction in which the patient suffers from malaise and has 
an elevation of temperature. 

Opinions differ as to the significance of the degree of reaction. It may 
be that superinfection due to repeated contact, or definite disease, both accom- 
panied by heightened allergy, will cause more marked reactions, but in our 
opinion definite predictions as to the state of the disease from the size of the 
reaction are unwarranted. Negative tests at all ages are of great value in 
practically excluding the condition. The test, if negative, should be repeated 
at a probable interval of two months. Under certain conditions there may be 
a negative response, for example: 

(1) Occasionally in miliary tuberculosis, tuberculous meningitis or very 

advanced tuberculosis. 

(2) In the febrile stages of pneumonia, influenza, chicken pox, or any of 

the exanthemata, or poliomyelitis. 

(3) Where the tuberculous lesion is completely calcified. 

(4) Where the solution used is not potent. 

What is the Significance of the Tuberculin Reaction? 

(a) It indicates in all cases that the individual has been infected with the 

tubercle bacillus. He has not necessarily active disease. 

(b) A positive test in the first year of life calls for a searching examina- 

tion. It is often of gravest import. 

(c) A positive test in children from one to five years of age strongly 

suggests further observation. 

(d) Positive reactions from five to fourteen become less important diagnos- 

tically, being more significant of infection rather than of active disease. 

(e) A negative reaction, excluding what has been stated previously, is 
strong evidence against a diagnosis of tuberculosis. 


X-Ray ExAMINATION 


In young children single plates only are, as a rule, possible. In older 
children stereoscopic films should be taken, particularly in doubtful cases. 
Lateral films may be of assistance. Needless to say, a well taken film is 
necessary, and this is particularly applicable in children, where under the most 
favourable circumstances the shadows, particularly in the hilus area, are 
difficult of interpretation. This is due to structures, such as heart, aorta and 
large veins, in the mediastinum having about the same density as glands. The 
presence of a large thymus should be easily demonstrated. The shadows 
indicative of tuberculosis are usually seen as enlarged tracheo-bronchial lymph 
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nodes or as areas of slight density surrounding these nodes. According to 
Dunham, (2) caseo-calcareous lymph nodes, identified in roentgenographs, 
especially lateral plates, by the presence of flakes of calcification in their 
circumference, are of great clinical importance, indicating, although there are 
no physical signs, that the process is not arrested. Repeated plates are helpful 
because enlarged lymph nodes may undergo resolution or caseation, fibrosis, 
or calcification. They may, of course, also show signs of extension of the 
process into the neighbouring pulmonary tissue. Chadwick (3) asserts that 
no absolute diagnosis of hilum tuberculosis is possible without the aid of X-ray, 
yet negative films do not eliminate it. Opaque shadows are cast by enlarged 
tracheo-bronchial lymph nodes only when they contain calcium, which is 
deposited only in tuberculosis. X-ray will give valuable confirmatory evidence, 
but a definite diagnosis of tuberculosis is not justified on X-ray examination 
alone. In every case the interpretation of the film should be made by one 
qualified. 

Despite the fact that physical examination is placed last in relative value, 
it is by no means to be neglected. It is true that it frequently does not give 
any information in early tuberculosis, yet it is often of very great importance 
in ruling out other diseases. We are all too prone in this age to rely on X-ray 
and other laboratory methods to the exclusion of the senses of sight and hearing. 


PuHysicAL EXAMINATION 


Inspection.—A healthy looking child may have tuberculosis. It need not 
be thin and emaciated. In our experience, as many plump, normal weight 
children have been found to be tuberculous as those of the so-caHed habitus 
phthisicus. In inspecting the mucous membranes, do not fail to glance at the 
palate. It is a better indicator of anaemia than the conjunctiva. Examine for 
the presence of tuberculosis elsewhere in the body, e.g., glands or scars, bones, 
joints, skin, eye, ear. If an ear is discharging, is- it long standing? The 
discovery of tuberculosis elsewhere does not necessarily mean its presence in 
active form in the lungs. Enlargement of the superficial veins of the upper 
chest and back, particularly if unilateral, may be of significance. There may be 
slight lagging in movement of some part of the chest wall; in young children, 
of the upper sternum. 

Percussion——Only very light percussion should be practised. A slight 
impairment of the note may be found over the upper portion of the sternum 
or to the right or left of this region. Similarly, slight dulness can often be 
detected posteriorly in the interscapular space. The presence of D’Espines 
sign posteriorly over the upper dorsal spines or of the Eustace Smith murmur 
anteriorly over the sterno-clavicular region may be suggestive but is not to be 
considered diagnostic of enlarged glands in the mediastinum. 

Auscultation—Pure bronchial breathing is practically not found in early 
tuberculosis in childhood. High pitched, harsh vesicular breath sounds and 
increased whispered voice are more often present. Should one of the primary 
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bronchi be much compressed, the breath sounds may be feeble or even absent 
over an entire lung or lobe. 

Since we are considering early tuberculosis, rales are not usually found, 
for by the time they are heard, the condition is already advanced. However, 
there is an occasional case in which they may be elicited. One of the most 
frequent and relatively early conditions is a localised bronchitis, that is, a 
collection of moist rales, heard always in the same place. A common site for 
their occurrence is anteriorly near one of the nipples, or posteriorly over the 
upper part of the lower lobe. 

One must not forget that there may be extensive signs in the lungs such 
as dullness, rales, altered voice and breath sounds, without these being due to 
tuberculosis. On the other hand, active tuberculosis may be present without 
definite signs in the lungs. 

With a history of exposure and in the absence of a definite interpretation 
of the physical signs, it is wise to give children the benefit of the doubt, make a 
provisional diagnosis, and keep the child under observation. This does not 
mean that it should be sent to a sanatorium or be definitely tagged as a 
consumptive. Nor does it mean that the child should be reminded so frequently 
of its suspected disability that it develops an inferiority complex. This is by 
no means a rare occurrence. 

The diagnosis of carly tuberculosis is based on the whole picture and the 
use of every aid in diagnosis and not by the observance of any one method to 
the exclusion of others. These, then, are the steps to be taken in establishing 
a definite diagnosis : 

1. A well taken history. 

2. Careful record of temperature and general review of constitutional 

signs and symptoms. 
. Tuberculin test, thereby proving that the child has or has not been 
infected with the tubercle bacillus. 

4. Physical examination checked by X-ray studies. 

5. Sputum examination. 

Given a positive tuberculin reaction and history of contact in children 
under three or four years of age, with constitutional symptoms, and in older 
children with frequent cough or rapid pulse or fever, in addition to an X-ray 
film which shows unmistakable enlargement of hilus glands, with or without 
calcification, or with mottling extending outwards therefrom, a diagnosis of 
thoracic tuberculosis is to be made. 
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WHY MATERNAL DEATHS? 


F it were possible to draw a curve covering a period from beyond the 
historical memory of man down to to-day, upon which was depicted 
the maternal death rate for all ages, we would probably find cyclic 

elevations caused by periods of out-of-the-ordinary hardship, e.g., 
famine, flood and pestilence, slight seasonal variations perhaps; un- 
explained rises presumably due to a periodic increase in the percentage 
of those suffering from malformations, abnormal presentations, or 
others requiring human interference, etcetera. Deaths from child- 
birth there always have been, despite its presumed physiological char- 
acter. We would further find a rapid rise when man first presumed 
in a large way to supplement Nature’s efforts; a gradual but continuous 
rise during such period until the peak was reached, just prior to the 
introduction of aseptic obstetrical practice. The price paid for mater- 
nity was high during the era of child-bed fever. The rate fell rapidly 
following the general acceptance of the value of surgical cleanliness in 
this procedure and has remained, with minor fluctuations, from that 
time until to-day more or less constant. 

Reviews of the statistical data based on information given by the 
signatory of the death certificate and classified within the limitations of 
the international list of causes of death, have resulted in a division of 
the causative factors into four or five major groups: those resulting 
from abortion, those from sepsis, those from haemorrhage, those from 
puerperal toxaemia and those from accidents of labour. No such 
division can be expected to give an adequate picture of the contributing 
factors or their importance. Artificial and arbitrary relationships are 
established which make for confusion, and the best efforts of those 
earnest in their desire to aid in the field of prevention are often mis- 
directed by such data. 

Serious studies for the purpose of more satisfactory sequential 
alignment of those factors influencing the death rate from maternity 
have recently been made. Those carried out by the Academy of 
Medicine in New York City and the Children’s Bureau of the United 
States Department of Labour are worthy of careful consideration by 
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those interested. The review of maternal deaths in Manitoba is a 
painstaking effort to clarify the situation in that province. 

These studies would seem to show: (1) that maternity is not free 
from certain ill-defined risks of its own; (2) abortions (the termination 
of pregnancy prior to accepted period of viability) contribute to a 
greater than often conceived extent to this death rate; (3) that opera- 
tive interference increases the risk; (4) that early and continuous 
contact as between patient and physician, with appropriate supervision 
in the interval, materially lessens the hazard; (5) that the insistent 
demand for a lessening of the pain and discomfort of child-bearing is 
an important contributing factor; (6) that faulty technique or ill- 
advised procedure in obstetrical practice is a consideration of major 
significance; (7) that alarge number of women are poor risks before con- 
ception, and (8) that the activities of midwives do not lessen the danger. 

Those deaths resulting from kidney and liver involvement bulk 
larger than those in any other single group and the problem of their 
control warrants more consideration by both the public and the pro- 
fession than it sometimes receives. Under favourable conditions most 
of these deaths are preventable. Favourable conditions imply early 
recognition of any potentially serious clinical manifestation, ready 
acceptance by the patient of advice proffered by the attending phy- 
sician and a full appreciation by the physician of the seriousness of the 
possibilities associated with this condition, leading to prompt, effective 
treatment. It might be well for the accepted agencies to reiterate peri- 
odically the salient points in both diagnoses and treatment, empha- 
sizing those cases which confront the physician only as emergencies. 

An elaboration of the difficulties which result from the too free use 
of any form of anaesthesia is unnecessary, but the fact must be borne 
in mind by both patient and physician that spontaneous delivery of 
both foetus and placenta are hampered by its excessive administration. 

The too often insistent demand of both the patient and her relatives 
for a speedy delivery, particularly in primipara, is probably the most 
important factor leading to unnecessary interference. One would 
gather that women to-day are hesitant about paying the normal price 
of maternity. The increased practice of Caesarean section as an 
emergency measure is not only bringing this operative procedure into 
disrepute but is definitely contributing to a death rate that is higher 
than it should be. Many of these so-called emergencies could have 
been avoided by adequate pre-natal supervision. 

Some reference might well be made to the results accruing from the 
employment of midwives, so-called, as shown in the Manitoba survey. 
Without adequate training and a full realization of their limitations, 
such women can be a distinct menace to the patient concerned. 

This problem might well be approached from such angles as, for 
example, the extent, the relative importance of the various contributing 
factors and the universal application of the suggested remedies. 


J. T. Phair. 


Montreal and the Twenty-Third Annual Meeting 





NNOUNCEMENT of the ‘holding of the twenty-third annual 
meeting in the city of Montreal on June 11th, 12th and 13th has 
been received with expressions of hearty approval and appre- 

ciation by members throughout Canada. 

Here, twenty-two years ago, the Canadian Public Health Associa- 
tion’s first convention was held in the historic Windsor Hotel under the 
presidency of Professor T. A. Starkey of McGill University and with 
the kindly interest of the late Lord Strathcona. It was at this meeting 
that the Association received its Dominion charter which commissioned 
it, in the broadest terms, to serve Canada in the advancement of public 
health. In the intervening years the Association has held several 
annual meetings in Montreal, most recently in 1928. 
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MONTREAL FROM THE “‘Lookout’’ ON Mount Roya. 


To-day as at no other time is the attention of the whole of Canada 
so definitely directed to the problems of health, personal and communal. 
The necessity of a solution to the whole question of medical nursing 
and hospital care is realized, and the interrelationship of unemployment 
with sickness, the economic cost of ill health, mental and physical, are 
appreciated as never before. In calling the twenty-third meeting, Dr. 
Alphonse Lessard and the Honourable L. A. David, K.C., whose 
leadership in public health in Quebec has brought great honour to 
Canada, express their confidence in the Association, as the national 
organization of all engaged in public health work, to make important 
contributions to the solution of these urgent problems. 
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PUBLIC HEALTH NURSING 


Defining Mental Hygiene 





K. H. Rocers, M.A., Pu.D. 


P RECISELY what is intended by 

“mental hygiene” is difficult to 
express in a few words. Many work- 
ers in mental hygiene clinics are in- 
clined to look upon the general public 
as entertaining toward them the no- 
tion that they either know or should 
know “everything”. The director of 
any clinic for child guidance is con- 
sidered to be some sort of blend of 
the pediatrician, the psychiatrist and 
the psychologist, and generally ex- 
pected to be able to indicate diagnosis, 
etiology and treatment at a moment’s 
notice of the most divergent of prob- 
lems. In a recent article* Abraham 
Myerson describes the present situa- 
tion in the following words: 

“The psychiatrist has, by some 
malevolent fate, become Mr. Know- 
It-All and Mr. Fix-It-All, and so he 
has swept or been swept into complex 
social situations in which he is sup- 
posed to operate as a little tin god on 
wheels. Thus, to him now come mat- 
rimonial difficulties, and he is suppos- 
ed, by his knowledge, to mediate be- 
tween husband and wife, to turn the 
discordant home into the peaceful, 
happy one, or to advise when the 
home should be broken up. Talk 
about a dangerous occupation! This 
brings the practice of psychiatry into 
the same class as the practice of acro- 
batics on a biplane.” 


It behoves us to bear in mind that 
this attitude, which we may at first 
decry, is to a large extent a reflection 
of the usual expression of mental hy- 


*Mental Hyg., 17: 222 (April), 1933. 


Instructor in Psychology, University of Toronto 
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giene principles. The many generali- 
zations involved in the latter tend to 
characterize mental hygiene as a 
philosophy serving as an interpreta- 
tive background to the problems of 
individual development. A recent ex- 
pression of this may be instanced. 
Discussing the place o° mental hygiene 
in crime, it was stated that the psy- 
chiatrist should lend his learning and 
his discipline to criminology, but that 
mental hygiene applies to crime only 
in so far as mental hygiene becomes 
sociology, pedagogy, and law, as well 
as psychiatry. “Mental” is interpret- 
ed in as broad a sense as biological 
adjustment or adaptation and so is at- 
tributed to any activity or behaviour 
characteristic of the individual. Thus, 
the difficulty of indicating just what is 
intended by mental hygiene is an ex- 
pression of its very nature. Mental 
hygiene is not a body of information. 
It is primarily an attitude that may be 
embodied as a background to any 
specific arrangement of information 
and as an interpretative function gov- 
erning the use of this. 

Mental hygiene is a concept that 
has developed chiefly during the past 
twenty-five years. Briefly, it denotes 
an interest in the health of the mind. 
Analogously, we may instance public 
health, referring to the healthiness of 
the community and dealing with con- 
ditions pertaining to this. In its more 
practical interpretation, this concept 
would appear to be subject to appli- 
cation in two directions: first, the 
treatment of the mentally unhealthy, 
and second, the pursuance of a pre- 
ventive programme for the mainten- 
ance of mental health. 






PusB.Lic HEALTH NURSING 


The Treatment Aspect of 
Mental Hygiene 


The treatment of the mentally un- 
healthy has especial reference to the 
changes in viewpoint that have been 
occasioned by recent developments in 
the field of medicine. The ancient and 
mediaeval doctrine of demoniacal pos- 
session as the explanation of mental 
derangements invoked exorcism by 
priest and religious ritual, social os- 
tracism and measures of extreme 
cruelty. In the progress of time, rev- 
erence and even worship of the “pos- 
sessed” gave way to ridicule, abuse, 
mortification and later to shame and 
humiliation. Apparently pity and 
compassion for the insane did not 
enter into the situation much before 
the beginning of the nineteenth cen- 
tury. This led to considering these 
persons of the community as unfortu- 
nates, and as humans who had been 
deprived of their reason. This was an 
epochal change in attitude—the dis- 
placement of pity and compassion with 
tolerance and understanding. This will 
lead society to see that mental de- 
rangement, or insanity, is a mental ill- 
ness, and that the individual may be 
made well with proper treatment. 


The Preventive Aspect of 
Mental Hygiene 


The idea of prevention has not a 
background of gradual evolution, as 
has treatment. It is a distinctly mo- 
dern tendency that has readily re- 
ceived wide application. The idea of 
prevention in mental hygiene draws to 
our attention the fact that mental ad- 
justment in the individual is a contin- 
ual process. At no time in our lives 
can we say that we have found the 
key to the correct reading of all future 
difficult passages. It means meeting 
each change of situation in such a 
manner that we will be enabled to 
maintain our personal integrity and 
at the same time benefit rather than 
injure any of our fellows. In all this, 
however, we can proceed in the con- 
fidence that each genuine success will 
increase our ability to deal with fu- 
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ture contingencies. Thus, a preventive 
programme aims to delineate the path 
of health and to offer guidance in ap- 
proaching difficulties and surmount- 
ing obstacles to the maintenance of 
mental stability. 


Mental Hygiene in 
Infancy and Childhood 


Important places for mental hygiene 
are infancy and childhood. When a 
child has come into our world, we 
take it, our first responsibility is to 
guide him into being a citizen sound 
in mind and body. In this way, we 
see childhood as a preparation for ma- 
turity, and our task as adults to help 
him in this preparation. 

It is beyond reason to picture an in- 
fant developing and going through life 
without meeting obstacles, having con- 
flicts, and being involved in adjust- 
mental struggles. Therefore, our in- 
terest in this is not to see that such do 
not happen—actually that is impos- 
sible, but our attitude often implies 
its possibility—but rather to see that 
the child meets each situation, faces 
each conflict, and makes a definite ad- 
justment on each occasion. It is im- 
portant to emphasize that the child 
must make the adjustment for him- 
self. We may direct his doing. In the 
very beginning of his development 
our guiding is actually a controlling, 
but this is to be gradually relinquished 
so that he controls the doing at our 
suggestion. This means that we expose 
the child to the world, keeping the im- 
mediate environment just a little ahead 
of the demands of the present devel- 
opmental stage. And we begin to ex- 
pose him to difficulties and to super- 
vise him through them where we first 
have the child, namely, in the home. 
The days of infancy are the days when 
the greatest modifications can be made. 
For this reason, correct training is 
very important right from the start. 
Many students of psychology claim 
that the fundamental habits of a per- 
son are established very early in life. 
The later more complex habits that 
go to determine personality and char- 








146 


PUBLIC 


CANADIAN 


acter are simply further developments 
of those that are established at the 
beginning. 

This suggestion of the especial ap- 
plicability of mental hygiene principles 
to childhood does not mean that there 
is no place for a similar programme 
for the later years of life. Mental hy- 
giene may have a message for all 
ages, and at any stage in individual 
development seeks to learn and pass 
on as elements of common knowledge 
the principles of mental health appro- 
priate to different periods and back- 
grounds of experience. 


General Principles in the Philosophy 
of Mental Hygiene 

So far, it is evident, we have no- 
where specially defined mental hygi- 
ene. However, the idea has been sug- 
gested that mental hygiene is prim- 
arily an attitude toward individuals 
that envisages their mental health at 
all stages of their lives, both as per- 
sonal entities and as social units. Fur- 
thermore, it has been indicated, this 
attitude may be engendered in a hu- 
manitarian philosophy. We would 
continue this emphasis, and add here 
a brief outline of what we consider to 
be the general principles or laws un- 
derlying a philosophy of this kind. 
Specific principles are numerous and 
are to be found in texts dealing with 
the application of mental hygiene in 
special directions, such as mental hy- 
giene in the schoolroom, mental hy- 
giene in industry, etcetera. 

Forst: The general principle of a 
sound mind in a sound body. The di- 
vision of the individual into body and 
mind as implicated in the above state- 
ment is a common characteristic of our 
everyday conversation. The fact that 
academic discussion emphasizes this 
as analytic abstraction, which has 
tended to lead us into more trouble in 
terms of persistent problems rather 
than into greater clarity in the under- 
standing of the functioning individual, 
need not detain us here. We “know” 
of the two aspects of the individual— 
(that is, they are aspects of our per- 
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sonal experience )—as interdependent. 
At the same time, we know that the 
individual is not actually so divisible. 
The usually asserted priority of bodily 
independence may be an emphasis of 
a materialistic age. Be all that as it 
may, this is an important working 
principle to the average person, name- 
ly, if we maintain a healthy body we 
have accomplished a great deal in the 
way of maintaining a healthy mind. 

Second: The individual is at any 
time a focus for all previous expert- 
ences. By this we do not mean that 
there are necessarily in childhood de- 
cisive episodes which are to govern ir- 
reformably his whole later life. 
Rather, implying most definitely the 
fact of “the possibility of the fruitful 
modification of adjustment throughout 
the life-series provided the individual 
is motivated to create and utilize en- 
vironmental opportunities”, we wish 
to indicate that development is a pro- 
gressive unification of the whole indi- 
vidual; the past being built into the 
present. The effectiveness with which 
this continual adjustment is carried 
out is dependent upon the knowledge 
of the environment and of himself as 
related to it which the individual has 
been able to obtain. 

Third: Every person is primarily 
an experiencing individual. In this 
idea, we wish to imply the dynamic 
nature of mental activity. Here is 
life’s most significant fact. Psycholo- 
gically, it is experience which is our 
existence. The expression of the mind 
is in its observation and interpretation 
of the world as these are manifest in 
personal strivings. Woven into the 
mind of each individual is the record 
of his adjustment. To unravel the 
threads of a present complex and 
probably distorted pattern, to note the 
changes of thread and weave, and to 
“dig out” the unsightly knots, are im- 
portant aspects of the task of the psy- 
chiatrist and psychologist. To envis- 
age acceptable patterns and to direct 
the weaving to the completion of ar- 
tistic and valuable products are the 
aims of mental hygiene. 


INDUSTRIAL HYGIENE 


Clinical Investigations into the Effects of 
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A. R. RIDDELL, B.A., M.B., D.P.H. 
Clinician, Division of Industrial Hygiene, Ontario Department of Health 


YPSUM is widely distributed 

throughout Canada. In Ontario 
there are two main gypsum deposits, 
one in Northern Ontario to the south 
of James Bay, on the Hudson Bay 
slope, and the other in south-western 
Ontario in the Grand River basin. 
This later forms part of an extensive 
deposit in this section of the continent 
and is related to similar deposits 
in the neighboring American states 
of Michigan, Iowa and New York. 
Gypsum is calcium sulphate. As 
found in nature, it is generally in the 
hydrous state and contains approx- 
imately 20 per cent of water. Pure 
gypsum with its water of crystalliz- 
ation is white. Impurities are the 
rule, however, and these give rise 
to variations in colour. The common 
impurities are clays, limestone, 
silica and compounds of iron. It 
is used as a fertilizer, a base for 
paints, a filler and binder for cotton, 
etc. Its main use, however, is in the 
production of plaster of paris, as a 
retarder for portland cement, and for 
the manufacture of insulating wall 
boards and other materials used by 
the building trade. 

The operations necessary before it 
appears in its commercial form in- 
clude mining, crushing, roasting, cal- 
cining and pulverizing. These pro- 
cesses involve the production of great 
quantities of dust, much of which is 
very fine. Workers at these opera- 
tions are therefore liable to a steady 
inhalation of large amounts. 

The effects of dust inhalation on 
the lungs of exposed workers in many 
trades has recently become of first 
importance in connection with indus- 
trial hygiene. Arrangements were 


therefore made with the management 
of the chief gypsum plant in Ontario 
for a survey of the men employed by 
them. Through their ready co-opera- 
tion a clinical survey was arranged in 
1931 and follow-up examinations were 
conducted in 1933. 


Mining and Operation 

The gypsum bed from which the raw 
material for this plant is drawn is encoun- 
tered some eighty-seven feet below the sur- 
face. The gypsum occurs in a seam about 
eleven feet thick. It is of grey mottled ap- 
pearance and is fairly free from shale and 
other objectionable material. The working 
level is reached by an incline shaft and the 
mineral is brought to the surface in cars by 
means of a cable operated by a hoist in the 
mill. The cars are loaded at the working face 
and hauled to the foot of the incline by mules. 
In mining, electric augers and drills of the 
Ingersoll Rand type are employed and are 
run dry. Blasting is carried out for the pur- 
pose of breaking the material from the rock 
face. 

As the working level of the mine is four feet 
below the normal level of the Grand River, 
considerable water gains entrance to it and is 
removed by pumping. The quantity so 
removed varies from one hundred and fifty 
gallons a minute for nine months of the year 
to two hundred gallons a minute during 
spring. The mine is well ventilated by a 
seventy-two inch fan situated at the head of 
a ventilating shaft. This fan is reversible so 
that the direction of the air can be altered to 
meet summer and winter conditions. 

The analysis of the mineral as it comes from 
the mine is as follows: 


No. I No. 2 No. 3 
percent percent percent 
36. 32.40 33.95 
39.31 7 96 
17.69 p 

0.30 


100.00 


Gypsum present. 77.67 84.52 
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This mineral in the mill is dumped into a 
jaw crusher which breaks it into pieces four 
inches or smaller. After this rough crushing 
it is again treated and reduced to the size of 
one and a half inches or finer in a rotary 
crusher. This material is then dried in a 
French dryer in which the free moisture is 
driven off. The dried substance is fed to a 
hammer mill and crushed until seventy per 
cent of it will pass a sieve of twenty mesh to 
the inch. The thirty per cent which has not 
been rendered sufficiently fine is reground in 
a Kent mill to the required size. This twenty- 
mesh material is then calcined in kettles 
where the water of crystallization is driven off. 
After removal from the calcining kettles it is 
spoken of as hemihydrate and is dumped into 
hot pits to cool. When sufficiently cool, it is 
elevated to storage bins situated at the top 
of the building. From these bins the hemi- 
hydrate is fed to Raymond Beater mills which 
pulverize it so that 90 per cent may pass a 
hundred mesh sieve. The beater mills are 
fitted with air separators which remove the 
harder and larger limestone particles. This 
coarse material from the separator is spoken 


of as sand. It has the following chemical 
composition: 
Per cent 
ee 28.84 
PORE GE. 55 ois no ko sos nn's 7.19 
Iron and alumina—Fe,0;+A1,0;... 6.20 
REED eens cel a etccie tee eee 33.55 
Magnesia—MgO.................. 1.54 
Sulphur trioxide—SO;............. 21.08 
Sodium oxide—Na.O.............. 1.19 
Potassium oxide—K;0............. 0.61 
98.20 


The material, therefore, is a gypsum con- 
taining impurities such as dolomitric lime- 
stone, clay, silica, etc. This so-called sand 
is used in the manufacture of sanded hard 
wall plaster. The fine material is plaster of 
paris, which is used for making hard wall 
plasters of various kinds and gypsum boards. 
Some of it is mixed with hair and other 
binders in a Broughton mixer and is then 
passed to an automatic bagging machine 
where it is bagged for shipment. 


Employees 

The mine and plant are situated 
near a small town in a farming com- 
munity and most of the workers are 
from the surrounding country, so that 
few had been employed to any extent 
at other work entailing significant 
exposure to dust. Many had been 
farmers; others had worked on the 


railroad in various capacities. Eleven, 
however, had engaged in other occu- 
pations which were dusty. Four of 
these had worked in quarries, mostly 
and one had also worked 


limestone, 





HEALTH JOURNAL 







in a slate quarry for five years. 


Two 
had been masons for fourteen and 


seventeen years, respectively, and 
had worked chiefly with limestone. 
The remaining five dusty occupations 
represented were as follows: mill- 
wright, 10 years; labourer in factory 
chipping burr stone, 3 years; foundry 
labourer, 6 years; rock cutter in road 
and railway construction, approx- 
imately 5 years; cement mixer, 5 
years. 


Physical Examination of Employees 


Examinations were conducted at 
the plant in 1931 and exactly two 
years later in 1933. At the 1931 
examination, fifty-eight individuals 
were examined, forty-nine of whom 
were employed at various operations 
in the main plant and mine, and nine 
in a similar plant operated by the 
company but situated at a distance 
from the main works. In 1933, 
thirty-six men seen in 1931 were re- 
examined. In addition, three others 
not previously seen were examined in 
1933 for the first time. Thus on the 
two occasions sixty-one individuals 
exposed to gypsum dust were ex- 
amined. 


It will be observed that twenty-two indi- 
viduals seen in 1931 were not available for re- 
examination two years later. This might 
suggest a heavy labour turnover but it is 
explained largely by the curtailment of opera- 
tions forced on the company through the 
general industrial situation. This company 
has made a creditable effort to spread out the 
available work among its employees so that 
many were engaged part time, and were also 
working on farms and filling in at odd jobs 
in the intervals of employment at the plant. 
The twenty-two are therefore accounted as 
follows: several could not be brought from 
their other work at the time of the examina- 
tion; thirteen had obtained work elsewhere 
and were apparently in good health; one, an 
Indian, had been sent to sanatorium following 
our 1931 examination and had apparently 
returned to his reservation in fairly good 
health after a period of treatment; one re- 
fused re-examination; two had died—one, 
sixty-seven years of age, from blood poisoning 
following a face injury—the other, thirty- 
four years of age, as a result of alleged splenic 
anaemia. 


In this study the employees exam- 
ined at this plant are divided into two 
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groups, those who had done gypsum 
mining at some time during the period 
of their employment and those who 
had not been engaged in mining. 
Considering the two groups together 
on the basis of a single examination 
(1931) the ages varied from twenty- 
three years to sixty-seven years. 
Twenty-nine were over forty-five 
years of age, while the average age of 
the men in the two groups was forty- 
five. The mining group comprised 
twenty individuals. The duration of 
their employment at the plant and 
their exposure to gypsum dust varied 
from seven to twenty-four years. 
The average time spent in mining was 
eleven years but the average length 
of time with the plant was sixteen 
years and five months. Most of them, 
therefore, had other exposure than in 
mining. This is of importance, as the 
dust in mining gypsum is not so great 
as in the other processes in the plant. 

In the non-mining group there were 
forty-one individuals. The length of 
their employment at the plant varied 
from two to twenty-four years, with 
an average of thirteen years and five 
months. Thirty-six of this group had 
been employed at the plant for ten 
years or more. Fourteen had fifteen 
years’ employment and six had twenty 
years or longer. Only one had had a 
period of employment as short as two 
years. This man had also worked at 
a lime plant for a period of nine years. 
With this exception, the shortest 
period of local employment was nine 
years. The longest period of exposure 
to gypsum was twenty-nine years, 
fourteen at this plant and fifteen 
elsewhere. 


Clinical Findings 

The examinations included inspec- 
tion of the mouth, nose and throat, 
clinical examination of the chest and 
preparation of a stereoscopic chest 
skiagraph ineachcase. Clinical data 
cards with all positive findings were 
prepared and considered in conjunc- 
tion with the corresponding X-ray 
films. Particular attention was paid 
to such symptoms as dyspnoea, cough 
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and expectoration and those usually 
associated with chest conditions. The 
signs considered most important were 
limitation of expansion, altered per- 
cussion note, variation in the char- 
acter of the breath sounds and the 
presence of rales. 

It is not possible to list here the 
individual findings in these cases. 
Dyspnoea was complained of, without 
special questioning, in only three. It 
was admitted after questioning in 
fourteen others. In all but one this 
symptom had no apparent relation to 
occupation but could be explained on 
the ground of age or other pathology 
with which occupation had no ap- 
parent connection. Fourteen also 
admitted slight cough, in most in- 
stances without sputum. In a few 
individuals limited expansion was 
noted, in which cases other pathology 
was disclosed than that which could 
be accounted for by exposure to dust, 
or the age of the individual afforded 
sufficient explanation. Several, but 
not many, had altered breath sounds. 
These were chiefly depressed or blan- 
ketted. This change was most noted 
towards the lung bases posteriorly. 
RAles were elicited in the upper third 
in two definite cases of tuberculosis 
and one in which this condition was 
suspected. They were also found in 
three others in which a diagnosis of 
tuberculosis was not warranted when 
the skiagraph was taken into con- 
sideration. Posterior basal rales were 
present in six. In the majority of 
these, definite pathology, other than 
that associated with occupation, or 
suggestive heart findings were also 
present. In a few, marginal rales 
suggesting separation of the pleural 
surfaces were demonstrated. 


X-Ray Findings 
The skiagraphic appearances given 
by the men from this plant showed 


nothing characteristic. The changes 
in most instances were slight and con- 
siderable difficulty was experienced in 
separating the majority showing them 
from those who should be classed as 
within the limits of normal. In gen- 
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eral, however, a slight increase in the 
density and width of the hili was 
seen. The linear shadows tended to 
be more pronounced than usual and 
were somewhat fuzzy. A _ peculiar 
looping producing an irregular honey- 
comb appearance was present in a 
few. The linear shadows of the de- 
scending bronchi were those most in 
evidence, and this increase was gener- 
ally accompanied by a slight haze in 
the lung field. The haze was most 
noticeable towards the bases and in 
the outer zone of the lung fields. In 
a few the linear shadows showed ir- 
regular studding. No case of nodula- 
tion was seen. No films examined 
suggested the appearances found in 
silicosis. 

The skiagraphic appearances with 
the corresponding years of exposure 
presented by these men are as follows: 


Twenty-two were classified as within the 
limits of normal. The average of their 
exposure to gypsum dust was 13.2 years. 

Twenty-eight showed some increase in the 
lung shadows. The average of their ex- 
posure to gypsum dust was 14.6 years. 

Eleven showed pathology not considered to 
be related in any way to their occupation. 


The pathological conditions dis- 
covered which were not considered 
occupational comprised: 


Two cases of tuberculosis—one active and 
sent to sanatorium. 

One in which tuberculosis was doubtful. 
Repeat examination two years later 
demonstrated no extension. 

One recent pleurisy. 

One extensive pathology resulting from injury 
followed by empyema. 

Three cases of chronic bronchitis, 
dating their exposure. 

Four in which cardiovascular changes were 
noted. These were all individuals 55 
years or over. 


ante- 
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SUMMARY 


When one contrasts the findings 
obtained by the examination of the 
men in this plant with those usually 
encountered among individuals ex- 
posed to dusts such as silica one is 
surprised, particularly considering the 
dustiness of the operation, at the 
meagreness of the changes demon- 
strable. In only one individual were 
X-ray changes at all approaching 
those demonstrable in silicosis found. 
This man had been engaged to some 
extent in shovelling coal. Disability 
associated with the lung changes 
which might be credited to their dust 
exposure was not found. Those show- 
ing disability were: One case of 
tuberculosis sent to sanatorium, one 
extensive lung pathology resulting 
from an injury, one who had recently 
been operated on for duodenal ulcer, 
one case of chronic bronchitis dating 
from his experience in the army, and 
one who had recently developed 
asthma, probably due to the recent 
addition of a cat to the household. 

From our studies at this plant we 
would therefore conclude that ex- 
posure to gypsum does not produce 
any permanent or serious lung path- 
ology and that no demonstrable dis- 
ability results from years of exposure. 
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NEWS FROM THE FIELD 


Water Works Convention in 
Toronto 


HE Canadian Section of the 

American Water Works Associa- 
tion is holding its annual convention 
in the Royal York Hotel, Toronto, on 
April 4th, 5th and 6th. A good pro- 
gramme has been arranged and a 
large registration is expected. There 
are a number of papers on the pro- 
gramme which will be of interest to 
health officers, and it is hoped that 
many will attend as guests of the 
section. A rate of a fare and a third 
will be given by the railways on pre- 
sentation of an identification certi- 
ficate. These certificates may be 
obtained from the secretary, A. E. 
Berry, Department of Health, Parlia- 
ment Buildings, Toronto. A liberal 
time is made for both going and 
return. 


Alberta 


URING the present session of the 

Legislature the final report of 
the Commission on State Health 
Insurance was presented. This report 
outlines a plan for a health insurance 
province-wide in scope, financed by 
contributions from the province, em- 
ployers and employees. 


Saskatchewan 


DerINnG the past seven years 

(1926-32), 24 per cent of all 
tuberculosis deaths in Saskatchewan 
have occurred among Indians, who 
constitute only 1.5 per cent of the 
population. In the year 1930 there 
were 117 tuberculosis deaths among 
the 15,000 Indians of the province, 
while there were only 290 tuberculosis 
deaths among the 888,000 non-In- 
dians. The Indian tuberculosis mor- 
tality rate of 781 per 100,000 has 
raised the rate of 33 among the other 
races to a total of 45 for the province. 
These figures suggest a rich field for 
social and public health effort. 
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Manitoba 


"THE Manitoba Public Health Act 

has been revised and a new Act 
passed at the present session of the 
Manitoba Legislature. The principal 
alteration in the Act gives the Pro- 
vincial Board of Health greater power 
to effect changes by Board of Health 
regulation. 


Ontario 


AN interesting and unusual event 

took place on the evening of 
February 17th at the Military Insti- 
tute, Toronto, when some seventy ex- 
patients of the roof ward, Christie 
Street Military Hospital, gathered to 
do honour to Dr. R. I. Harris, who 
has been in charge of the ward since 
1919, when sun treatment for veterans 
suffering from bone tuberculosis was 
first undertaken in Canada. Veterans 
were present from such distant 
points as Winnipeg and Saint John. 
Presentations to Dr. Harris further 
evidenced the appreciation and grati- 
tude of those who have been under his 
care. 


It was with deep regret that the 
members of the Association learned of 
the death of Dr. W. S. Downham, 
Medical Officer of Health, London, 
Ontario, who died suddenly on 
December 29, 1933. 


Quebec 


"THE Legislative Assembly has 

passed a by-law to the Public 
Health Act classifying carriers of any 
communicable disease as an active 
case of such a disease and subject, as 
such, to reporting, control, quaran- 
tine, disinfection or other restrictive 
measures applying to an active case 
of the disease. 












Maternal Mortality in New York 
City. By the Committee on Public 
Health Relations of the New York 
Academy of Medicine. Ransom S. 
Hooker, Director of the study. 
Published by the Commonwealth 
Fund, 41 East Fifty-seventh Street, 
New York City, 1933. 312 pages. 
Price $2.00. 


Deaths among women from causes 
directly or indirectly associated with 
pregnancy and childbirth constitute a 
problem which is of vital medical and 
social concern. Years of effort in this 
field have failed to produce any sig- 
nificant reduction in deaths from these 
causes and an intensive study of a 
large unselected group of maternal 
deaths is essential in gaining insight 
into the problem. The findings of such 
a study in New York City are pre- 
sented in this volume. Every maternal 
death during the three-year period 
1930-1932 was carefully investigated 
by personal interviews with the 
attending physician, hospital staff and 
family. 

The book is divided into nine sec- 
tions. Opening chapters give a clear 
statement of the problem and define 
the methods of study adopted. Sec- 
tions are devoted to a detailed con- 
sideration of preventability of death 
and the essential factors which are of 
concern in deaths from specific puer- 
peral causes. The influence of eco- 
nomic status, race, prenatal care, place 
and type of delivery, anaesthesia and 
Caesarean section are discussed. Hos- 
pital maternity practice and mid-wife 
practice are reviewed in the light of 
available data. 

The chapter on preventability of 
death is of particular interest. Two- 
thirds of the maternal deaths studied 
are described as preventable. Faulty 


judgment, lack of technical skill and 
incompetent mid-wifery accounted for 
over 60 per cent of these. The patient 
was held responsible in those instances 
in which the prospective mothers had 
failed to seek medical care or failed 
physician. 


to co-operate with her 
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Caesarean section was established as 
the cause of death in over 18 per cent 
of puerperal deaths for the period. 
These and all other aspects of the 
problem are fully and frankly dis- 
cussed. 

To those contemplating further in- 
vestigation in this field, this study may 
well serve as a guide. To every physi- 
cian, public health worker and hospital 
administrator, to every student of the 
problem of maternal mortality, this 
volume will be of absorbing interest. 
A.HLS. 


Final Report of the Commission on 
Medical Education. A. Lawrence 
Lowell, LL.B., Ph.D., LL.D., 
D.Litt., L.H.D., Chairman; Willard 
C. Rappleye, M.A., M.D., Director 
of Study, Commission on Medical 
Education, Association of Ameri- 
can Medical Colleges. For copies 
and further information address the 
Director of Study, 630 West 168th 
Street, New York. 560 pages. 
The publication of the final report, 

parts of which have been presented in 

the ad interim reports issued by the 

Commission since its organization in 

1925, places in permanent form the 

findings of a most thorough investiga- 

tion of the fundamental considerations 
in the education of medical students 
and their preparation for general prac- 
tice. The Commission, with the able 
assistance of Dr. Willard C. Rappleye 
as director of the study, have ex- 
amined carefully the medical needs of 
this continent, the supply and distri- 
bution of physicians, and have given 
attention to the present social trends 
in their relation to medical practice. 
The main portion of the volume 
presents the findings as to the content 
of the medical course. In reference to 
pre-medical education, the Commis- 
sion believe that it should be general 
and not pre-professional. Emphasis 
is laid on the importance of a com- 
prehensive programme of __post- 
graduate education conducted through 
the co-operative endeavour of the 
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medical associations, medical schools 
and hospitals. The need for compet- 
ent supervision of the educational 
needs of all internships is stressed and 
medical schools are urged to take a 
more direct interest in helping to 
formulate sound programmes for 
training. A feature of the volume is 
the Appendix, which presents 160 
reference tables. 

The whole report is of interest to 
the profession and will provide the 
considered opinion on the funda- 
mentals of medical education to-day. 

D. D. 


Alcohol, Its Effect on Man. By 
Haven Emerson, M.D., Professor 
of Public Health Practice, Colum- 
bia University. Published by the 
Appleton-Century Company, 35 
West 32nd Street, New York, 1933. 
114 pages. Price $1.00. 

This small volume was written by 
Dr. Emerson, well-known public 
health authority and president of the 
American Public Health Association, 


to provide teachers and pupils with 


the scientific facts regarding the 
actions and effects of alcohol on man. 
Public health officials and physicians 
will find it useful as it presents con- 
cisely and without bias the scientific 
knowledge about a much discussed 
subject. 


Some of the points brought out are: 

1. Alcohol is a narcotic and a depressant, 
and not a stimulant; though it is a drug, 
there are other drugs which can do similar 
work to much better advantage. 

2. It is a food, but only to a limited 
extent. 

3. As a beverage, alcohol has little effect 
except on the nervous system and the diges- 
tive system. 

4. Alcohol does not increase, and may 
decrease the body’s resistance to infection. 

5. Its important effect is on the higher 
nerve centres, with consequent impairment 
of reason, will, self-control, judgment, 
physical skill and endurance. In this con- 
nection, physicians will be interested in the 
chapter on acute alcoholic poisoning or 
drunkenness in its relation to motor car 
driving. 

6. Contrary to public opinion, alcohol 
does not increase longevity, and even mod- 
erate drinkers do not live as long as total 
abstainers. 
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7. Alcohol plays no part in the modern 
treatment of tuberculosis; as a constant 
and essential stock in trade for the promo- 
tion of prostitution, alcohol undoubtedly 
assists in increasing the prevalence of 
syphilis and gonorrhoea. , 

Dr. Emerson considers the cocktail 
habit pernicious, as it definitely hinders 
digestion. 

This book is heartily recommended 
as presenting a sane, unbiased scien- 
tific opinion. 


R.R.McC. 


Public Health Nursing in Industry. 
Prepared for the National Organi- 
zation for Public Health Nursing 
by Violet H. Hodgson, Reg.N. 
Published by the Macmillans in 
Canada at St. Martin’s House, 
Toronto, 1933. 249 pages. Price 
$2.10. 


This publication recognizes the fact 
that the work of the industrial nurse 
cannot be adequately presented apart 
from consideration of the subject of 
industrial hygiene generally. It is 
based upon extended observation of 
field conditions. The material is well 
arranged and easy to read. Its perusal 
will repay the physician responsible to 
industry, the industrial executive, 
whether he employs a nurse or not, 
and the industrial nurse herself. 

It removes the last excuse for the 
nurse in industry who cannot find 
enough work to keep her busy. In 
fact, more direct indication might have 
been given as to which of her activities 
should claim first attention. 

The public health training required, 
the opportunity presented, the scope 
of her work, the relationship which 
should exist with professional and lay 
groups within and without the plant, 
are closely defined. 

This publication is important for the 
information it contains but also be- 
cause the nurse has been usually the 
first health advocate to enter the fac- 
tory. She therefore exerts an influ- 
ence, beyond the immediate effect of 
her own work, in the development of 
industrial medical service. 


ICG. 





CURRENT HEALTH LITERATURE 


These brief abstracts are intended to direct attention to some articles in various journals © 
which have been published during the preceding month. The Secretary of the Editorial © 
Board is pleased to mail any of the journals referred to so that the abstracted article © 
may be read in its entirety. No charge is made for this service. Prompt return (after — 
three days) is requested in order that the journals may be available to other readers, 


Hemolytic Properties of the Mastitis 
Streptococcus 


A study of the literature shows no agree- 
ment regarding the haemolytic powers of 
the streptococcus of mastitis. This disagree- 
ment and its possible causes are discussed 
and the results of the examination of 91 
authentic strains of this organism are re- 
corded. Fifty were of the alpha and 41 of 
the alpha prime types. Strong beta haemo- 
lytic strains were not found among the cul- 
tures, although authentic mastitis strains 
reported to be of the beta type were found 
to be of the alpha prime type when deep, 
not surface, colonies were examined. 


P. Arne Hansen et al., Am. J. Pub. Health, 
23: 1262 (Dec.), 1933. 


Studies in Diabetes: I. Characteristics 
and Trends of Diabetes Mortality 
Throughout the World 


In spite of tremendous progress in the 
diagnosis and treatment of diabetes, this 
disease has become of major importance in 
view of the rising mortality from it. With 
the mortality rates now prevailing, 26 out of 
every thousand female infants and 15 out of 
every thousand male infants will eventually 
succumb to the disease. This paper, the 
first of a series analyzing the diabetes situa- 
tion, presents data on the mortality from the 
disease. 

The increase in diabetes death rates is 
world wide. The mortality is higher in the 
United States than elsewhere. Most of the 
deaths from diabetes occur after middle life 
and rise rapidly with increasing age. Up to 
age 35 the present death rates of males and 
females are little different. After this age 
the female death rate is higher than the male 
rate and at age 65 is about twice the male 
rate. 

At all ages combined, the trends in dia- 
betes death rates over the past two decades 
among males in the United States and Eng- 
land have been slightly downward, although 
there has been a tendency in recent years for 
these rates to increase. Among females, 
however, there has been a substantial rise in 
diabetes mortality. Analysis of death rates 
by age shows that in childhood and early 
adult life there has been distinct improvement 
both among males and females. In the case 
of men this holds through middle life and into 
the early part of old age, but among women 
improvement ceases by age 50 and after this 
age there are substantial increases in the 
death rates. 

The problem is therefore one of controlling 
this disease in older people, chiefly in women. 


The increase in diabetes is thrown into sharp 
relief because it is just these groups which are ~ 
increasing most rapidly in our population; © 
however, it is certain that there has been a 
substantial increase in this disease. 


Elliott P. Joslin, Louis I. Dublin and Herbert H. 
Marks, Am. J. Med. Sci., clxxxvi: 753 (Dec.), 1933. 


Meningitis due to the Influenza Bacillus 
of Pfeiffer (Hemophilus Influenzae) 

This study covers 111 cases of meningitis 
due to the influenza bacillus. Of these cases 
only four recovered. The disease is essen- 
tially one of infancy and early childhood; 62 
of the cases occurred in the first two years of 
life. The largest number of cases occurred 
in the last quarter of the year. In 68 cases 
the disease was apparently primary. The 
strains isolated tended to fall into one group, 
in contrast to strains obtained from other 
sources which show no tendency to grouping. 
Pathologic examination shows severe toxic 
changes in the viscera. Recoveries have been | 
reported in the literature in only 35 cases. 7 
There is at present no adequate method of © 
treatment and further research should bedone 
in an effort to produce a more potent specific 
serum. 


Josephine B. Neal, Henry Wirt Jackson and 


— Applebaum, J.A.M.A., 102: 513 (Feb. 17), 
4. 


Epidemiology of Lobar Pneumonia 

A study of nasopharyngeal cultures from 
264 contacts of 64 cases of lobar pneumonia 
due to type I and type II pneumococci showed 
that 20 per cent of immediate family contacts 
of these cases harboured the homologous 
strain in their nasopharynges. Hospital con- 
tacts of these cases were, however, rarely 
infected (2 per cent), and it is therefore jus- 
tifiable to treat cases of lobar pneumonia due 
to these types in open wards in a general 
hospital. One experiment indicated that a 
healthy carrier of type I pneumococcus does 
not transmit this organism to immediate 
contacts even under overcrowded conditions. 
There would seem to be some additional factor 
other than simple contact which determines 
transfer of types I and II from a case of lobar 
pneumonia to contacts. Evidence was ob- 
tained which suggested that family epidemics 
of colds might be such a factor. Carriers of 
type I and II pneumococci may continue as 
carriers of these strains for a considerable 
period without giving rise to lobar pneu- 
monia in the carrier or his contacts and with- 
out producing a second group of carriers. 


Wilson G. Smillie and Frederick S. Leeder, Am. 
J. Pub. Health, 24:129 (Feb.), 1934. 
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